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Mr. Samuel Borries 

USEPA Region 5 

77 West Jackson Boulevard (SE-5J) 

Chicago, IL  60604-3507 

 

Mr. Paul Bucholtz 

MDEQ  

525 W. Allegan Street, 3
rd

 Floor South 

Lansing, MI 48933-1502 

 

Ms. Sharon Hanshue 

MDNR 

530 West Allegan Street 

Lansing, MI  48933-1521 

Subject: 

Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site 

Time-Critical Removal Action – Former Plainwell Impoundment 

2009 Q1, Q2, and Q3 Groundwater Sampling Results 

 

 

Dear Mr. Borries, Mr. Bucholtz, and Ms. Hanshue: 

In accordance with the approved Former Plainwell Impoundment Time-Critical 

Removal Action Design Report (TCRA Design Report; ARCADIS BBL 2007a) and 

the Supplemental Remedial Investigation/Feasibility Study Work Plan – Morrow Dam 

to Plainwell Dam (Area 1 SRI/FS Work Plan; ARCADIS BBL 2007b), the Kalamazoo 

River Study Group (KRSG) installed, monitoring, and sampled fifteen groundwater 

monitoring wells in the former Plainwell Impoundment in Allegan County, Michigan.  

The goals of the groundwater investigation are to: 

1. Evaluate the potential presence of polychlorinated biphenyls (PCBs) in the 

groundwater within areas of the former Plainwell Impoundment in which PCB-

containing sediments were, by design, left in place after completion of the TCRA. 

2. Assess the migration of PCBs (if any) in groundwater to the Kalamazoo River.  

3. Develop groundwater data that are of adequate quality to support an ecological 

risk assessment, if appropriate.  

 

ARCADIS 

30 West Monroe 

Suite 1710 

Chicago 

Illinois 60603 

Tel 312.332.4937 

Fax 312.332.4434 

www.arcadis-us.com 

Date: 
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As described in the TCRA Design Report and Area 1 SRI/FS Work Plan, the 

groundwater monitoring program was designed to include eight quarterly sampling 

events over a two-year period. Three of the quarterly sampling events are now 

complete (April, June, and September 2009). PCBs have not been detected in any of 

the 45 groundwater samples collected by ARCADIS, or any of the 15 split samples 

collected by the Michigan Department of Environmental Quality (MDEQ).  

We believe these results indicate that PCBs are not present in groundwater, and that 

it is reasonable to conclude groundwater in the former Plainwell Impoundment is not 

of concern with respect to either potential migration to the Kalamazoo River or 

potential risks to ecological receptors. If the results of the fourth quarter groundwater 

samples, which will be collected in December 2009, are consistent with the prior 

three quarters of data such that these conclusions are further supported, we will 

submit a request for U.S. Environmental Protection Agency (USEPA) approval to 

discontinue groundwater sampling at all wells in the former Plainwell Impoundment 

and permanently abandon the monitoring wells according to applicable MDEQ 

standards. 

Information to support USEPA’s consideration of a request to discontinue sampling – 

including details of the installation, approach, and results available from the first three 

quarters of sampling – are described below and in the supporting tables, figure, and 

attachments. 

Installation of Well Network and Staff Gauges 

The locations of the wells and the construction methods used in the field were 

approved by USEPA and MDEQ and are summarized in a March 4, 2009 letter 

(Cowin 2009). Pilot soil borings were drilled between November 10 – November 17, 

2008, and a network of 15 monitoring wells (MW-1 through MW-15) was installed 

between March 2 and March 27, 2009. The soil borings and well installations were 

performed by Mateco Drilling Company under the observation of ARCADIS. 

Following installation, Mateco developed the wells to remove fine-grained particles 

that remained in the wells and re-establish the natural hydraulic flow conditions. The 

locations of the wells are shown on Figure 1. Well construction notes and logs are 

included in Attachments 1 and 2, respectively. 

In addition to the well network, five staff gauges (SG-1 to SG-5) were installed to 

monitor surface water elevations within the Kalamazoo River. Staff gauges were 

mounted on fixed structures. Surface water elevation measurements were obtained 

to track seasonal variability. The locations of the staff gauges are shown on Figure 1. 
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The horizontal and vertical coordinates of the monitoring wells and staff gauges, as 

well as the elevation of the top of each staff gauge and its zero point, were surveyed 

by a Michigan-registered surveyor and incorporated into the GIS database for the 

project. The coordinates for each well and gauge are listed in Table 1. 

Groundwater Monitoring Approach 

Groundwater monitoring was scheduled to be conducted for eight quarterly sampling 

events over a two-year period. To date, ARCADIS has performed three quarterly 

sampling events, and the fourth will be conducted in December 2009. Prior to each 

sampling event, groundwater and surface water elevations are monitored for a period 

of two weeks to verify that water is flowing to the river. Data from the first three 

sampling events are tabulated in Table 2.  

Groundwater and surface water samples were collected during the weeks of April 13, 

June 29, and September 21, 2009 (the fourth round of sampling is scheduled for the 

week of December 14, 2009). Sampling logs are included in Attachment 3. 

Groundwater samples were collected using ultra-low flow sampling techniques. 

Surface water samples were collected from the river within the former Plainwell 

Impoundment on the first day and last day of quarterly groundwater sampling 

activities. Surface water samples were collected near SG-5 (see Figure 1) during 

each groundwater monitoring event.  

A total of 45 groundwater samples (excluding duplicate samples) were collected by 

ARCADIS. All samples were submitted to Test America Labs in Burlington, Vermont 

for the following analyses (sample analytical methods to be consistent with the Multi-

Area Quality Assurance Project Plan for the Allied Paper, Inc./Portage 

Creek/Kalamazoo River Superfund Site, Revision 1 [Multi-Area QAPP, ARCADIS 

2009]): 

 Total PCBs by Aroclor 

 Total Organic Carbon 

 Total Dissolved Solids and Total Suspended Solids 

 Chloride, Sulfate, Alkalinity, Sodium, Potassium, Magnesium, and Calcium 

Consistent with the Multi-Area QAPP, one blind duplicate sample was collected for 

every 10 samples of each sample matrix for all analytical parameters, and one matrix 

spike/matrix spike duplicate sample was collected for every 20 samples analyzed for 

PCBs. 
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MDEQ also collected 15 split samples – these samples were submitted to Northeast 

Analytical Labs in Detroit, Michigan for PCB analysis. MDEQ samples were not 

analyzed for inorganic constituents. MDEQ’s validated split sample PCB results were 

sent to ARCADIS on August 10 and November 25, 2009 (Santini 2009a and 2009b). 

Results of First Three Quarters of Groundwater Sampling 

PCBs were not detected in any of the groundwater samples collected by ARCADIS 

or MDEQ at quantitation limits ranging from 0.025 micrograms per liter (µg/L) to 

0.052 µg/L (the quantitation limit used by Northeast Analytical Labs was 0.025 µg/L, 

while the quantitation limit at Test America Labs ranged from 0.047 to 0.052 µg/L). 

PCB analytical results for all samples (including MDEQ’s split samples) are 

summarized in Table 3, and analytical results for inorganic constituents are 

summarized in Table 4. Full validation packages for the samples collected by 

ARCADIS are included in Attachment 4, and copies of analytical reports for MDEQ 

samples are included in Attachment 5. 

Reporting of Fourth Quarter Groundwater Sampling Results 

We appreciate your consideration of this matter. Results of the fourth round of 

sampling and analysis to be conducted in December 2009 will be communicated to 

USEPA and MDEQ when they are available, which we anticipate in January 2010.  

Following receipt of the fourth quarter sampling results, it is our hope that USEPA 

would address a request to discontinue groundwater sampling in advance of needing 

to arrange for water level monitoring that would otherwise be scheduled in February 

or March for the first quarter 2010 sampling round. This letter is provided now to 

facilitate USEPA’s early consideration of this issue. If you have any questions, please 

do not hesitate to contact us. 

Sincerely, 

ARCADIS 

 

 

 

 

 

Stephen Garbaciak Jr., P.E. 

Vice President 

 

/pt 

Enclosures 
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Copies: 

James Saric, USEPA 

Jeff Keiser, CH2M Hill 

J. Michael Davis, Esq., Georgia-Pacific LLC 

Garry Griffith, P.E., Georgia-Pacific LLC 

L. Chase Fortenberry, P.G., Georgia-Pacific LLC 

Mark P. Brown, PhD, Waterviews LLC 

Michael J. Erickson, P.E., ARCADIS 

Douglas K. Cowin, P.G., ARCADIS 

Martin Lebo, Weyerhaeuser Company 

Kathy Huibregtse, RMT Inc. 

Richard Gay, Weyerhaeuser Company 
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Tables 

Table 1 – Groundwater and Surface Water Readings 

Table 2 – Groundwater and Surface Water Elevations 

Table 3 – Summary of PCB Samples Collected and Data Received through 

November 2009 

Table 4 – Summary of Inorganic Samples Collected and Data Received through 

November 2009 

 

Figure 

Figure 1 – Groundwater Monitoring Well Location Map 

 

Attachments (electronic only – included on attached CD) 

Attachment 1 – Groundwater Monitoring Well Construction Field Notes 

Attachment 2 – Groundwater Monitoring Well Construction Logs 

Attachment 3 – Groundwater and Surface Water Sampling Logs 

Attachment 4 – Validation Packages 

Attachment 5 – Analytical Reports for MDEQ Split Samples 
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Northing Easting 03.27.09 03.30.09 04.02.09 04.03.09 04.04.09 04.05.09 04.13.09 04.17.09 06.16.09 06.18.09 06.23.09 06.25.09 09.09.09 09.11.09 09.14.09 09.17.09 09.21.09 09.24.09

SG-1 350394.4 12775769.3 - 707.45 707.55 707.65 707.90 708.22 708.18 707.88 707.88 707.25 707.25 708.15 708.18 707.00 706.97 706.93 706.94 706.80 706.92

SG-2 350979.9 12772024.3 - 700.75 701.00 701.20 701.65 702.24 702.28 701.55 701.55 - - - - 699.82 699.79 699.70 699.73 699.50 699.71

SG-3 350360.5 12772101.6 - 703.30 703.30 703.37 703.44 703.85 703.82 703.70 703.55 702.50 702.55 703.50 703.58 - - - - - -

SG-4 350988.8 12772385.0 - 701.30 701.55 701.77 702.10 702.62 702.61 702.05 702.08 700.76 700.80 702.46 702.52 700.18 700.17 700.13 700.13 699.93 700.01

SG-5 350076.1 12773475.4 - 702.80 703.00 703.18 703.49 703.88 703.86 703.42 703.40 702.23 702.28 703.68 703.75 701.70 701.70 701.66 701.67 701.48 701.64

MW-1 350961.38 12772432.61 708.92 7.25 7.09 6.92 6.72 6.30 6.28 6.64 6.72 7.91 7.86 6.46 6.40 8.46 8.49 8.53 8.55 8.68 8.56

MW-2 350711.55 12772517.19 712.32 10.51 10.37 10.20 9.96 9.54 9.51 9.87 9.96 11.12 11.08 9.68 9.62 11.69 11.72 11.75 11.76 11.88 11.77

MW-3 350339.20 12772701.62 711.66 9.38 9.23 9.05 8.80 8.38 8.35 8.73 8.81 10.01 9.96 8.54 8.47 10.58 10.61 10.65 10.67 10.78 10.67

MW-4 350154.43 12773098.22 713.54 10.79 10.65 10.48 10.26 9.83 9.80 10.05 10.25 11.42 11.37 9.99 9.92 11.99 12.02 12.05 12.06 12.18 12.08

MW-5 350154.29 12773466.74 713.69 10.67 10.52 10.34 10.11 9.69 9.67 10.03 10.11 11.27 11.21 9.85 9.79 11.80 11.82 11.86 11.87 12.00 11.88

MW-6 350846.49 12772491.10 712.07 10.41 10.24 10.07 9.90 9.41 9.38 9.74 9.84 11.02 10.96 9.56 9.49 11.55 11.60 11.63 11.64 11.76 11.65

MW-7 350555.17 12772534.59 712.85 10.85 10.69 10.52 10.29 9.85 9.82 10.20 10.27 11.46 11.41 10.00 9.93 12.02 12.05 12.09 12.10 12.22 12.11

MW-8 350171.40 12772825.18 711.85 9.41 9.25 9.07 8.83 8.38 8.36 8.75 8.83 10.05 10.00 8.57 8.50 10.65 10.67 10.71 10.72 10.86 10.73

MW-9 350900.48 12773169.10 717.09 14.21 14.13 14.02 13.90 13.52 13.44 13.63 13.81 14.90 14.84 13.67 13.58 15.42 15.46 15.49 15.53 15.58 15.55

MW-10 350302.97 12774069.99 712.72 8.18 8.03 7.89 7.65 7.30 7.28 7.60 7.67 8.76 8.71 7.44 8.39 9.25 9.31 9.35 9.36 9.48 9.39

MW-11 350789.24 12774553.73 712.38 7.33 7.20 7.05 6.82 6.45 6.42 6.75 6.83 7.85 7.82 6.57 6.50 8.26 8.31 8.35 8.36 8.46 8.38

MW-12 350726.89 12775210.90 715.35 9.07 8.95 8.85 8.54 8.25 8.25 8.57 8.62 9.62 9.58 8.34 8.33 10.12 10.07 10.12 10.13 10.23 10.15

MW-13 350420.23 12774429.71 714.36 8.93 8.82 8.68 8.45 8.12 8.09 8.37 8.47 9.47 9.43 8.24 8.17 9.93 9.99 10.02 10.05 10.13 10.08

MW-14 350664.31 12774948.40 712.45 6.75 6.62 6.47 6.23 5.89 5.86 6.17 6.26 7.23 7.18 6.00 5.94 7.66 7.71 7.74 7.76 7.85 7.80

MW-15 350412.99 12774893.18 713.83 7.72 7.64 7.50 7.30 7.00 6.95 7.19 7.31 8.27 8.22 7.12 7.05 8.74 8.79 8.82 8.85 8.92 8.89

Notes:
1
 Coordinates are based on the North American Datum of 1983, Michigan South Zone.

2
 Water elevations at staff gages are based on the National Geodetic Vertical Datum of 1929.

3
 Monitoring well depth to groundwater measured in feet.  Elevation of the top of the well's inner casing was used as reference.

Monitoring Wells

Staff Gages

Coordinates 
1

Reference

Elevation
(2,3)Location

Staff Gage Water Elevations/Monitoring Well Depth to Water

Georgia-Pacific LLC

Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

Table 1 – Groundwater and Surface Water Readings

Former Plainwell Impoundment TCRA

Quarterly Post-Construction Groundwater Monitoring
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03.27.09 03.30.09 04.02.09 04.03.09 04.05.09 04.13.09 04.17.09 06.16.09 06.18.09 06.23.09 06.25.09 09.08.09 09.11.09 09.14.09 09.17.09 09.21.09 09.24.09

SG-1 707.45 707.55 707.65 707.90 708.18 707.88 707.88 707.25 707.25 708.15 708.18 707.00 706.97 706.93 706.94 706.80 706.92

SG-2 700.75 701.00 701.20 701.65 702.28 701.55 701.55 - - - - 699.82 699.79 699.70 699.73 699.50 699.71

SG-3 703.30 703.30 703.37 703.44 703.82 703.70 703.55 702.50 702.55 703.50 703.58 - - - - - -

SG-4 701.30 701.55 701.77 702.10 702.61 702.05 702.08 700.76 700.80 702.46 702.52 700.18 700.17 700.13 700.13 699.93 700.01

SG-5 702.80 703.00 703.18 703.49 703.86 703.42 703.40 702.23 702.28 703.68 703.75 701.70 701.70 701.66 701.67 701.48 701.64

MW-1 701.67 701.83 702.00 702.20 702.64 702.28 702.20 701.01 701.06 702.46 702.52 700.46 700.43 700.39 700.37 700.24 700.36

MW-2 701.81 701.95 702.12 702.36 702.81 702.45 702.36 701.20 701.24 702.64 702.70 700.63 700.60 700.57 700.56 700.44 700.55

MW-3 702.28 702.43 702.61 702.86 703.31 702.93 702.85 701.65 701.70 703.12 703.19 701.08 701.05 701.01 700.99 700.88 700.99

MW-4 702.75 702.89 703.06 703.28 703.74 703.49 703.29 702.12 702.17 703.55 703.62 701.55 701.52 701.49 701.48 701.36 701.46

MW-5 703.02 703.17 703.35 703.58 704.02 703.66 703.58 702.42 702.48 703.84 703.90 701.89 701.87 701.83 701.82 701.69 701.81

MW-6 701.66 701.83 702.00 702.17 702.69 702.33 702.23 701.05 701.11 702.51 702.58 700.52 700.47 700.44 700.43 700.31 700.42

MW-7 702.00 702.16 702.33 702.56 703.03 702.65 702.58 701.39 701.44 702.85 702.92 700.83 700.80 700.76 700.75 700.63 700.74

MW-8 702.44 702.60 702.78 703.02 703.49 703.10 703.02 701.80 701.85 703.28 703.35 701.20 701.18 701.14 701.13 700.99 701.12

MW-9 702.88 702.96 703.07 703.19 703.65 703.46 703.28 702.19 702.25 703.42 703.51 701.67 701.63 701.60 701.56 701.51 701.54

MW-10 704.54 704.69 704.83 705.07 705.44 705.12 705.05 703.96 704.01 705.28 704.33 703.47 703.41 703.37 703.36 703.24 703.33

MW-11 705.05 705.18 705.33 705.56 705.96 705.63 705.55 704.53 704.56 705.81 705.88 704.12 704.07 704.03 704.02 703.92 704.00

MW-12 706.28 706.40 706.50 706.81 707.10 706.78 706.73 705.73 705.77 707.01 707.02 705.23 705.28 705.23 705.22 705.12 705.20

MW-13 705.43 705.54 705.68 705.91 706.27 705.99 705.89 704.89 704.93 706.12 706.19 704.43 704.37 704.34 704.31 704.23 704.28

MW-14 705.70 705.83 705.98 706.22 706.59 706.28 706.19 705.22 705.27 706.45 706.51 704.79 704.74 704.71 704.69 704.60 704.65

MW-15 706.11 706.19 706.33 706.53 706.88 706.64 706.52 705.56 705.61 706.71 706.78 705.09 705.04 705.01 704.98 704.91 704.94

MW-5 - SG-5 0.22 0.17 0.17 0.09 0.16 0.24 0.18 0.19 0.20 0.16 0.15 0.19 0.17 0.17 0.15 0.21 0.17

MW-1 - SG-4 0.37 0.28 0.23 0.10 0.03 0.23 0.12 0.25 0.26 0.00 0.00 0.28 0.26 0.26 0.24 0.31 0.35

Notes:

Wells installed during the weeks of February 23, March 2, March 9, 2009.

Reference elevations collected on March 24, 2009.

Staff gages installed during the week of March 23, 2009.

Wells developed during the week of March 30, 2009.

Staff gauge SG-3 was not read during the September or December 2009 sampling events because ARCADIS did not have property to the private property where SG-3 is located.

Groundwater - Surface Water Gradients (ft/ft) (positive gradient indicates groundwater flow to river)

Staff Gages

Monitoring Wells

Staff gauge SG-2 was damaged by a high flow event in the River and was not available for the June 2009 sampling event. It was replaced and re-surveyed prior to the September 2009 sampling event. 

Location
Water Level Elevation / Date

Georgia-Pacific LLC

Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

Former Plainwell Impoundment TCRA

Quarterly Post-Construction Groundwater Monitoring

Table 2 – Groundwater and Surface Water Elevations
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Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site
Former Plainwell Impoundment TCRA

Quarterly Post-Construction Groundwater Monitoring

Table 3 — Summary of PCB Samples Collected and Data Received through November 2009

Aroclor-1016 Aroclor-1221 Aroclor-1232 Aroclor-1242 Aroclor-1248 Aroclor-1254 Aroclor-1260 Total PCB

µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

NA NA NA NA NA NA NA 0.2

4/16/2009 TS40014 [TS40015] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U]

7/1/2009 TS40032
2 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U

7/1/2009 PGW-MW1-01 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U

9/22/2009 TS40042 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U

4/16/2009 TS40012 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U

7/1/2009 TS40029 0.052 U 0.052 U 0.052 U 0.052 U 0.052 U 0.052 U 0.052 U 0.052 U

9/22/2009 TS40039 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U

4/15/2009 TS40010 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U

7/1/2009 TS40027
2 0.052 U 0.052 U 0.052 U 0.052 U 0.052 U 0.052 U 0.052 U 0.052 U

7/1/2009 PGW-MW3-01 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U

9/22/2009 TS40037 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U

4/15/2009 TS40007 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U

6/30/2009 TS40025 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U

9/21/2009 TS40035 
2 0.052 U 0.052 U 0.052 U 0.052 U 0.052 U 0.052 U 0.052 U 0.052 U

9/21/2009 PGW-MW4-01 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U

4/15/2009 TS40008 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U

6/30/2009 TS40024 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U

9/21/2009 TS40034
2 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U

9/21/2009 PGW-MW5-01 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U

4/16/2009 TS40013 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U

7/1/2009 TS40030
2 
[TS40031] 0.049 U [0.051 U] 0.049 U [0.051 U] 0.049 U [0.051 U] 0.049 U [0.051 U] 0.049 U [0.051 U] 0.049 U [0.051 U] 0.049 U [0.051 U] 0.049 U [0.051 U]

6/30/2009 PGW-MW6-01 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U

9/22/2009 TS40040 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U

4/15/2009 TS40011 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U

7/1/2009 TS40028 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U

9/22/2009 TS40038
 2 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U

9/22/2009 PGW-MW7-01 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U

4/15/2009 TS40009 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U

7/1/2009 TS40026 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U

9/21/2009 TS40036 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U

4/17/2009 TS40016 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U

7/2/2009 TS40033 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U

9/22/2009 TS40041
2 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U

9/22/2009 PGW-MW9-01 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U

4/14/2009 TS40005 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U

6/30/2009 TS40023
2 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U

6/30/2009 PGW-MW10-01 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U

6/30/2009 PGW-MW10-03 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U

9/23/2009 TS40046 0.048 U [0.047 U] 0.048 U [0.047 U] 0.048 U [0.047 U] 0.048 U [0.047 U] 0.048 U [0.047 U] 0.048 U [0.047 U] 0.048 U [0.047 U] 0.048 U [0.047 U]

See page 2 for notes.

MW-6

MW-1

Sample ID

MW-9

Sample 

Location
Date

MW-2

MW-3

MW-4

MW-5

Georgia-Pacific LLC

MW-10

Parameter, Unit, and Concentration

MW-7

MW-8

Groundwater Samples

Groundwater Surface Water Interface Criteria & RBSLs 
1
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Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site
Former Plainwell Impoundment TCRA

Quarterly Post-Construction Groundwater Monitoring

Table 3 — Summary of PCB Samples Collected and Data Received through November 2009

Aroclor-1016 Aroclor-1221 Aroclor-1232 Aroclor-1242 Aroclor-1248 Aroclor-1254 Aroclor-1260 Total PCB

µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

NA NA NA NA NA NA NA 0.2

Sample ID
Sample 

Location
Date

Georgia-Pacific LLC

Parameter, Unit, and Concentration

Groundwater Surface Water Interface Criteria & RBSLs 
1

4/14/2009 TS40002 [TS40003] 0.048 U [0.049 U] 0.048 U [0.049 U] 0.048 U [0.049 U] 0.048 U [0.049 U] 0.048 U [0.049 U] 0.048 U [0.049 U] 0.048 U [0.049 U] 0.048 U [0.049 U]

6/29/2009 TS40019 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U

9/23/2009 TS40044
2 0.047 U [0.048 U] 0.047 U [0.048 U] 0.047 U [0.048 U] 0.047 U [0.048 U] 0.047 U [0.048 U] 0.047 U [0.048 U] 0.047 U [0.048 U] 0.047 U [0.048 U]

9/23/2009 PGW-MW11-01 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U

4/13/2009 TS40000 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U 0.049 U

6/29/2009 TS40017
2 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U

6/29/2009 PGW-MW12-01 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U

6/29/2009 PGW-MW12-02 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U

9/23/2009 TS40043 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U

4/14/2009 TS40004 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U

6/30/2009 TS40020 [TS40021] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U]

9/23/2009 TS40048
2 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U

9/23/2009 PGW-MW13-01 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U

4/13/2009 TS40001 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U

6/29/2009 TS40018 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U

9/24/2009 TS40050
2 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U

9/24/2009 PGW-MW14-01 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U

4/14/2009 TS40006 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U

6/30/2009 TS40022 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U

9/24/2009 TS40049 
2 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U

9/24/2009 PGW-MW15-01 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U

4/13/2009 TS31000 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U

4/17/2009 TS31001 [TS31002] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.027 J [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.027 J [0.048 U]

6/29/2009 TS31003 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U 0.047 U

7/2/2009 TS31004 [TS31005] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U] 0.048 U [0.048 U]

9/21/2009 TS31006 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U 0.048 U

9/24/2009 TS31007 [TS31008] 0.051 U [0.050 U] 0.051 U [0.050 U] 0.051 U [0.050 U] 0.051 U [0.050 U] 0.051 U [0.050 U] 0.051 U [0.050 U] 0.051 U [0.050 U] 0.051 U [0.050 U]

Notes:

MDEQ - Michigan Department of Environmental Quality

2 - Split of the sample collected by MDEQ. Samples analyzed by Northeast Analytical Labs. MW - Monitoring well

* Duplicate samples are shown in brackets. NA - Not Available

* Samples analyzed by Test America Laboratory. PCB - polychlorinated biphenyl

* MDEQ split samples shown in italics. RBSL - Risk Based Screening Level

B - Indicates an estimated value between the instrument detection limit and the Reporting Limit (RL). RRD - Remediation Redevelopment Division

J - The compound was positively identified; however, the associated numerical value is an estimated concentration only. SG - Staff Gauge

U - Compound analyzed but not detected at a concentration above the reporting limit. µg/L - microgram per liter

MW-14

SG-5

Surface Water Samples

MW-15

MW-12

MW-13

1 - Analytical results compared to applicable Part 201 generic Groundwater-Surface Water Interface criteria and 

Part 213 RBSLs provided in MDEQ's RRD Operational Memorandum No. 1 (Table 1, Column #3).

Groundwater Samples (cont'd)

MW-11
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Georgia-Pacific LLC
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

Former Plainwell Impoundment TCRA
Quarterly Post-Construction Groundwater Monitoring

Table 4 — Summary of Inorganic Samples Collected and Data Received through November 2009

Calcium Magnesium Potassium Sodium Alkalinity Chloride Sulfate

Total 

Dissolved 

Solids

Total Organic 

Carbon

Total 

Suspended 

Solids

µg/L µg/L µg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L

4/16/2009 TS40014 [TS40015]
121,000 

[129,000]

36,300      

[38,600]

3,100 B        

[3,220 B]

30,000       

[31,500]
320 [310] 44 [43] 180 [180] 667 [691] 7.4 [7.5] 15.4 [14.5]

7/1/2009 TS40032 129,000 34,100 4,120 B 38,600 320 59 150 653 7.1 14.1

9/22/2009 TS40042 110,000 J 26,700 J 2,660 B 56,100 J 270 91 86 583 5.2 6.2

4/16/2009 TS40012 142,000 29,300 1,700 B 53,000 350 93 110 706 6.1 20.1

7/1/2009 TS40029 160,000 29,200 2,090 B 58,400 350 110 140 765 5.9 23

9/22/2009 TS40039 150,000 J 29,300 J 2,010 B 65,500 J 320 120 130 739 5.6 27.7

4/15/2009 TS40010 121,000 29,500 1,880 B 74,900 320 120 82 665 3.7 21.3

7/1/2009 TS40027 122,000 29,900 2,090 B 63,500 320 120 89 712 3.4 13.1

9/22/2009 TS40037 127,000 J 30,900 J 2,220 B 66,900 J 330 110 81 664 3.9 13.8

4/15/2009 TS40007 115,000 27,700 2,120 B 73,400 340 130 43 655 4.8 11.7

6/30/2009 TS40025 127,000 29,600 2,560 B 74,000 360 140 57 B 708 2.9 16.7

9/21/2009 TS40035 125,000 J 29,600 J 2,080 B 74,900 J 360 130 57 671 5.4 14

4/15/2009 TS40008 141,000 32,100 2,810 B 53,800 310 80 130 746 6.7 8.9

6/30/2009 TS40024 168,000 35,400 3,140 B 51,000 350 80 170 833 5.7 13.1

9/21/2009 TS40034 157,000 J 34,400 J 3,060 B 57,500 J 370 91 150 811 7.3 13

4/16/2009 TS40013 119,000 27,800 1,940 B 68,400 311 110 67 639 4.6 16.4

7/1/2009 TS40030          123,000 25,400 1,930 B       56,300

[TS40031] [124,000] [25,700] [2,170 B]  [56,600]

9/22/2009 TS40040 114,000 J 23,200 J 1,770 B 63,400 J 270 120 80 583 5.1 17.1

4/15/2009 TS40011 174,000 28,300 2,000 B 55,200 360 110 140 777 6.9 12.9

7/1/2009 TS40028 141,000 26,500 2,170 B 59,900 340 110 99 671 4.6 11.8

9/22/2009 TS40038 129,000 J 28,000 J 1,960 B 67,900 J 300 140 88 662 4.3 15.8

4/15/2009 TS40009 105,000 27,100 2,100 B 80,300 300 160 42 625 2.6 9.1

7/1/2009 TS40026 115,000 28,900 2,290 B 88,800 290 170 73 704 1.9 9.5

9/21/2009 TS40036 104,000 J 26,600 J 2,070 B 94,100 J 280 160 57 637 2.7 8.9

4/17/2009 TS40016 92,100 24,600 2,000 B 70,900 250 140 35 574 2 6.6

7/2/2009 TS40033 90,000 23,100 2,400 B 62,700 250 120 26 515 1.5 6.1

9/22/2009 TS40041 87,400 J 23,000 J 2,200 B 76,500 J 250 130 28 526 2.1 5.8

4/14/2009 TS40005 198,000 29,500 1,120 B 51,100 420 89 160 918 16.2 25.4

6/30/2009 TS40023 193,000 27,000 1,620 B 48,500 370 89 170 921 12.3 29.4

9/23/2009 TS40046
160,000 J 

[159,000 J]

22,900 J    

[22,900 J]

1,350 B        

[1,310 B]

58,300 J    

[58,300 J]
310 [310] 110 [110] 140 [140] 754 [754] 12.2 [11.9] 19.9 [20.8]

See page 2 for notes.

300 [300] 110 [100] 94 [96] 615 [613] 5.1 [5] 19.3 [19.5]

MW-5

MW-6

MW-7

MW-8

MW-9

MW-10

Groundwater Samples

MW-1

MW-2

MW-3

MW-4

Sample 

Location
Date Sample ID

Parameter, Unit, and Concentration

G:\PROJECTS\Kalamazoo\Plainwell\B0064539\00500\GW Sampling Rpt\Table 3 4_Plainwell GW Monitoring_12.07.09.xls

12/9/2009 Page 1 of 2



Georgia-Pacific LLC
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

Former Plainwell Impoundment TCRA
Quarterly Post-Construction Groundwater Monitoring

Table 4 — Summary of Inorganic Samples Collected and Data Received through November 2009

Calcium Magnesium Potassium Sodium Alkalinity Chloride Sulfate

Total 

Dissolved 

Solids

Total Organic 

Carbon

Total 

Suspended 

Solids

µg/L µg/L µg/L µg/L mg/L mg/L mg/L mg/L mg/L mg/L

Sample 

Location
Date Sample ID

Parameter, Unit, and Concentration

4/14/2009 TS40002 [TS40003]
110,000 

[109,000]

27,300      

[27,300]

1,930 B        

[1,760 B]

59,700     

[59,200]
310 [300] 100 [98] 64 [66] 619 [610] 4.5 [4.5] 13.6 [14.2]

6/29/2009 TS40019 116,000 27,800 2,360 B 56,000 290 110 83 615 3.4 15.4

9/23/2009 TS40044
105,000 J 

[103,000 J]

24,900 J    

[24,500 J]

2,020 B        

[2,060 B]

53,800 J    

[53,200 J]
270 [280] 82 [83] 62 [63] 535 [528] 3.7 [4.1] 13.5 [13.5]

4/13/2009 TS40000 152,000 27,700 3,450 B 11,600 320 28 130 657 20.6 0.6

6/29/2009 TS40017 190,000 33,700 7,490 14,300 460 21 100 749 19.5 0.5 U

9/23/2009 TS40043 98,600 J 23,300 J 2,590 B 24,100 J 290 47 34 437 7.8 5.2

4/14/2009 TS40004 92,200 21,700 1,600 B 69,500 280 120 29 568 2.5 13.3

6/30/2009 TS40020 [TS40021]
93,800     

[96,000]

21,400     

[22,100]

1,650 B        

[1,830 B]

52,700     

[54,300]
260 [260] 91 [92] 38 [39] 503 [516] 2 [2.2] 11.7 [11.8]

9/23/2009 TS40048 93,200 J 21,900 J 1,770 B 67,000 J 270 120 27 508 2.5 14

4/13/2009 TS40001 111,000 23,800 699 B 27,000 210 42 150 553 5.2 17

6/29/2009 TS40018 95,300 19,000 5,000 UB 27,700 230 37 87 438 3.2 13.7

9/24/2009 TS40050 92,100 J 22,100 J 1,180 B 41,000 J 250 66 50 446 3.3 12.9

4/14/2009 TS40006 92,200 25,700 1,540 B 42,100 280 43 63 495 3.1 10.1

6/30/2009 TS40022 99,600 25,700 2,220 B 46,300 280 96 35 506 1.2 9.5

9/24/2009 TS40049 107,000 J 26,900 J 2,680 B 74,400 J 270 130 55 574 2.5 11

4/13/2009 TS31000 73,300 19,600 2,090 B 20,400 200 39 32 361 7.9 7.6

4/17/2009 TS31001 [TS31002]
75,500      

[74,300]

20,600      

[20,300]

2,040 B        

[2,050 B]

22,400      

[22,200]
210 [210] 43 [43] 34 B [34] 371 [370] 7.1 [7.5] 7.7 [8]

6/29/2009 TS31003 79,700 21,000 2,720 B 23,300 220 44 27 386 7.1 15.7

7/2/2009 TS31004 [TS31005]
84,800      

[83,900]

23,000      

[22,800]

2,680 B        

[2,620 B]

27,500      

[27,200]
240 [250] 51 [51] 29 [28] 407 [395] 6.2 [6.3] 14.1 [13.9]

9/21/2009 TS31006 76,000 24,300 3,020 B 36,400 220 65 33 391 4.7 2.8

9/24/2009 TS31007 [TS31008]
78,400 J     

[77,300 J]

24,900 J     

[24,600 J]

2,810 B        

[2,710 B]

36,000 J     

[35,600 J]
230 [230] 66 [61] 35 [32] 396 [407] 4 [4.2] 4.6 [4.5]

Notes:

* Duplicate samples are shown in brackets.

* Samples analyzed by Test America Laboratory.

B - Indicates an estimated value between the instrument detection limit and the Reporting Limit (RL).

J - The compound was positively identified; however, the associated numerical value is an estimated concentration only.

U - Compound analyzed but not detected at a concentration above the reporting limit.

MW - Monitoring well

SG - Staff Gauge

mg/L - milligram per liter

ug/L - microgram per liter

Surface Water Samples

SG-5

MW-11

Groundwater Samples (cont'd)

MW-12

MW-13

MW-14

MW-15
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Attachment 1 

Groundwater Monitoring Well 
Construction Field Notes  





















































































 

Attachment 2 

Groundwater Monitoring Well 
Construction Logs  



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
D

E
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Remarks:

Template: Page: 1 of 1Project Number:
Data File: Date:4/8/2009

705

700

695

0

5

10

15

Plainwell, Michigan

Gary Swift, Jack Sanders

3/5/09 and 3/10/09
MATECO

Hollow Stem Auger
4.25" and 12.25" ID

CME-55
3" x 2' Split Spoon

708.9

12' bgs

Ron Kuhn

MW-01
Kalamazoo River Study Group

350961.4
12772432.6

706.1 ft AMSL

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Horizontal Datum: NAD 83, Michigan South Zone
Vertical Datum: NGVD 1929

G:\Rockware\LogPlot 2001\LogFiles\64530\boring_HSA 2007.ldfxB0065430.00675
MW-01.dat NJB

5

14

6

15

27

27

Locking J-Plug

Steel Protective
Casing

Type I Portland/
5% Bentonite
grout 0 to 2.5'
bgs

10" Steel casing
0 to 4.5' bgs

2" ID Type 304
Stainless Steel
riser 3' ags to 5'
bgs

Bentonite seal
2.5 to 4.5' bgs

Grade #1 K&E
silica sand pack
4.5 to 10' bgs

2" ID Type 304
Stainless Steel
0.010" VEE wire
wrapped screen
5 to 10' bgs

NA

NA

NA

NA

NA

NA

3

3

2

4

3

9

5

3

2

3

3

10

4

7

8

19

4

11

16

16

15

15

12

7

1

2

3

4

5

6

Dark gray-brown Silty CLAY, trace Organics (Roots), moist.

Dark gray-black Silty CLAY, soft, slight odor, moist.

Brown fine SAND, little Silt, trace medium to coarse Sand, trace fine to medium
Gravel, loose, wet.

Dark gray-brown Silty fine SAND, moderately loose, moist to wet.

Dark gray-black Silty CLAY, moderately soft, moist.

Olive-brown Silty fine SAND, trace Clay, moderately dense, moist.

Olive-brown fine SAND, trace Silt, trace medium to coarse Sand, wet.

Light gray-brown fine SAND, trace Silt, loose, saturated.

Olive-brown fine SAND, little fine to coarse Gravel, trace medium to coarse
Sand, trace Silt, moderately loose, saturated.

Gray-brown fine to coarse SAND and fine to coarse GRAVEL, trace Silt, dense,
saturated.

0-2

2-4

4-6

6-8

8-10

10-12

1.6

1.6

2.0

1.0

1.0

0.4



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:
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Borehole Depth:

Well/Boring ID:
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Gary Swift, Jack Sanders

3/6/09 and 3/12/09
MATECO

Hollow Stem Auger
4.25" and 12.25" ID

CME-55
3" x 2' Split Spoon

712.3

12' bgs

Ron Kuhn

MW-02
Kalamazoo River Study Group

350711.6
12772517.2

709.3 ft AMSL

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Horizontal Datum: NAD 83, Michigan South Zone
Vertical Datum: NGVD 1929
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NA
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10

9

Locking J-Plug

Steel Protective
Casing

Type I Portland/
5% Bentonite
grout 0 to 4.5'
bgs

10" Steel casing
0 to 6' bgs

2" ID Type 304
Stainless Steel
riser 3' ags to 7'
bgs

Bentonite seal
4.5 to 6.5' bgs

2" ID Type 304
Stainless Steel
0.010" VEE wire
wrapped screen
7 to 12' bgs

Grade #1 K&E
silica sand pack
6.5 to 12' bgs

NA

NA

NA

NA

NA

NA

2

2

2

4

2

1

1

3

2

4

6

6

5

4

5

10

NA

1

2

3

4

No sampling - continuous Hollow Stem Auger through 21AA stone pad.

Dark gray-black TOPSOIL.

Gray-brown Silty CLAY, moderately soft, trace Organics (Roots), moist to wet.

Olive-brown fine SAND, trace Silt, loose, wet to saturated.

Light gray-brown grading to brown fine SAND, trace Silt, trace shells, saturated.

Light gray-brown fine SAND, trace Silt, trace shells, saturated.

Light gray-brown fine SAND, grading with some to little fine to coarse Gravel,
trace Silt, trace shells, saturated.

Brown fine to coarse SAND and fine to coarse GRAVEL, trace Silt, trace
calcareous deposition on Gravel, moderately loose, saturated.

NA

4-6

6-8

8-10

10-12

NA

1.6

1.2

1.1

1.1



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
D

E
P

TH

E
LE

V
A

TI
O

N

R
ec

ov
er

y 
(fe

et
)

B
lo

w
 C

ou
nt

s

N
 - 

V
al

ue

P
ID

 H
ea

ds
pa

ce
 (p

pm
)

G
eo

lo
gi

c 
C

ol
um

n

S
am

pl
e/

In
t/T

yp
e

S
am

pl
e 

R
un

 N
um

be
r

Remarks:

Template: Page: 1 of 1Project Number:
Data File: Date:4/8/2009

710

705

700

695

0

5

10

15

Plainwell, Michigan

Gary Swift, Jack Sanders

3/9/09 and 3/12/09
MATECO

Hollow Stem Auger
4.25" and 12.25" ID

CME-55
3" x 2' Split Spoon

711.7

12' bgs

Ron Kuhn

MW-03
Kalamazoo River Study Group

350339.2
12772701.6

708.8 ft AMSL

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Horizontal Datum: NAD 83, Michigan South Zone
Vertical Datum: NGVD 1929
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29
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Locking J-Plug

Steel Protective
Casing

Type I Portland/
5% Bentonite
grout 0 to 3' bgs

10" Steel casing
0 to 4.4' bgs

2" ID Type 304
Stainless Steel
riser 3' ags to 6'
bgs

Bentonite seal 3
to 5.5' bgs

Grade #1 K&E
silica sand pack
5.5 to 11' bgs

2" ID Type 304
Stainless Steel
0.010" VEE wire
wrapped screen
6 to 11' bgs

NA

NA

NA

NA

NA

NA

NA

3

2

2

2

2

2

2

2

1

1

4

8

8

17

12

21

12

37

28

39

NA

1

2

3

4

5

No sampling - continuous Hollow Stem Auger through 21AA stone pad.

Gray-brown interbedded Silty CLAY and fine SAND, trace shells, trace Roots,
moist.

Gray-brown Silty CLAY, trace fine Sand laminations throughout, grading to dark
gray-black, moderately soft, moist.

Dark gray-black Silty CLAY, moderately soft, slight odor, moist.

Dark gray-black Silty fine SAND, trace Organics (Roots), moist to wet.

Light gray-brown Silty fine SAND grading with little fine to coarse SAND, little
fine to coarse Gravel at 7.1' bgs, calcareous deposition prevalent in Gravel,
saturated.

Light gray-brown calcareous fine to coarse SAND and fine to coarse GRAVEL,
trace Silt, calcareous deposition prevalent on Gravel, moderately dense,
saturated.

NA

2-4

4-6

6-8

8-10

10-12

NA

1.8

0.8

1.4

0.8

0.7

Saturated 6.0' - 6.8' bgs.
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Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
D

E
P

TH

E
LE

V
A

TI
O

N

R
ec

ov
er

y 
(fe

et
)

B
lo

w
 C

ou
nt

s

N
 - 

V
al

ue

P
ID

 H
ea

ds
pa

ce
 (p

pm
)

G
eo

lo
gi

c 
C

ol
um

n

S
am

pl
e/

In
t/T

yp
e

S
am

pl
e 

R
un

 N
um

be
r

Remarks:

Template: Page: 1 of 2Project Number:
Data File: Date:4/8/2009

710

705

700

695

0

5

10

15

Plainwell, Michigan

Gary Swift, Jack Sanders

11/13/2008, 3/4/09 and 3/11/09
MATECO

Hollow Stem Auger
4.25" ID

CME-55
2" x 2' Split Spoon

713.5

22' bgs

Ron Kuhn

MW-04
Kalamazoo River Study Group

350154.4
12773098.2

710.7 ft AMSL

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level; WOH = Weight of Hammer.

Lithologic descriptions from pilot boring drilled on 11/13/08.  Well installed 3/4/09 and
3/11/09.

Horizontal Datum: NAD 83, Michigan South Zone
Vertical Datum: NGVD 1929
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8
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Locking J-Plug

Steel Protective
Casing

Type I Portland/
5% Bentonite
grout 0 to 4' bgs

10" Steel casing
0 to 5' bgs

2" ID Type 304
Stainless Steel
riser 3' ags to
6.5' bgs

Bentonite seal 4
to 6' bgs

Grade #1 K&E
silica sand pack
6 to 11.5' bgs

2" ID Type 304
Stainless Steel
0.010" VEE wire
wrapped screen
6.5 to 11.5' bgs

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

WOH

WOH

1

1

2

2

3

3

1

1

1

13

4

4

4

6

4

4

10
6

NA

NA

NA

1

2

3

4

5

No sampling - continuous Hollow Stem Auger through 21AA stone pad.

Dark gray grading to dark gray-brown fine SAND, trace Silt, loose, wet.

Light gray-brown fine to medium SAND, little coarse Sand, little fine to medium
Gravel, trace Silt, little calcareous Silt/Sand-sized grains, saturated.

Light gray calcareous fine to medium SAND, little fine to medium Gravel, trace
coarse Sand, trace Silt (calcareous), saturated.

Brown fine to medium GRAVEL, trace fine to coarse Sand, trace Silt, saturated.

Orange-brown Silty CLAY, moderately stiff, moist.

Orange-brown fine to coarse SAND and fine to medium GRAVEL, trace Silt,
saturated.

NA

NA

NA

6-8

8-10

10-12

12-14

14-16

NA

NA

NA

1.5

0.6

0.5

0.9

0.7
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Stratigraphic Description

Remarks:

Template: Page: 2 of 2Project Number:
Data File: Date:4/8/2009

690

685

680

675

20

25

30

35

MW-04

22' bgs

Plainwell, Michigan

Kalamazoo River Study Group

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level; WOH = Weight of Hammer.

Lithologic descriptions from pilot boring drilled on 11/13/08.  Well installed 3/4/09 and
3/11/09.

Horizontal Datum: NAD 83, Michigan South Zone
Vertical Datum: NGVD 1929
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NA
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5

5

8

12

6

7

8

Orange-brown fine to coarse SAND and fine to medium GRAVEL, trace Silt,
saturated.

Dark gray fine SAND, trace Silt, saturated.

Orange-brown fine to coarse SAND and fine to medium GRAVEL, trace Silt,
saturated.

16-18

18-20

20-22

0.6

0.5

0.3



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:
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Location:
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Plainwell, Michigan

Gary Swift, Jack Sanders

11/14/2008, 3/4/09 and 3/11/09
MATECO

Hollow Stem Auger
4.25" ID

CME-55
3" x 2' Split Spoon

713.7

22' bgs

Ron Kuhn

MW-05
Kalamazoo River Study Group

350154.3
12773466.7

710.7 ft AMSL

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

No recovery with 2" spoon from 6-10' bgs, used 3" spoon for remaining intervals.
Lithology from pilot boring drilled on 11/14/08.  Well installed 3/4/09 and 3/11/09.

Horizontal Datum: NAD 83, Michigan South Zone
Vertical Datum: NGVD 1929
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Locking J-Plug

Steel Protective
Casing

Type I Portland/
5% Bentonite
grout 0 to 4' bgs

2" ID Type 304
Stainless Steel
riser 3' ags to
6.5' bgs

10" Steel casing
0 to 5' bgs

Bentonite seal 4
to 6' bgs

Grade #1 K&E
silica sand pack
6 to 11.5' bgs

2" ID Type 304
Stainless Steel
0.010" VEE wire
wrapped screen
6.5 to 11.5' bgs

NA

NA

NA

NA

NA

NA

NA

NA

3

1

1

1

3

1

1

1

7

9

10

10

4

6

9

13

23

15

10

8

7

10

10
10

NA

1

2

3

4

5

6

No sample - continuous auger through 21AA stone pad.

Gray-brown Silty CLAY, trace highly degraded Organics, damp.

Gray-brown fine to medium SAND, trace Silt, trace Shells, moist.

Dark gray Silty CLAY, moist.

Dark gray fine SAND, trace Silt, saturated.

Olive-brown grading to light gray (calcareous) fine SAND, trace Silt, trace
Shells, saturated.

Light gray (calcareous) fine to medium SAND, little coarse Sand, trace fine to
medium Gravel, trace Silt, saturated.

As above, includes trace coarse Gravel.

Gray-brown fine to medium SAND, trace coarse Sand, trace Silt, saturated.

Gray-brown fine to coarse SAND and fine to medium GRAVEL, trace Silt,
saturated.

Dark gray fine to medium GRAVEL, little fine to coarse Sand, saturated.

Dark gray coarse SAND and fine GRAVEL, little fine to medium Sand,
saturated.

NA

4-6

6-8

8-10

10-12

12-14

14-16

NA

1.0

1.1

0.4

1.1

1.4

0.4
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Stratigraphic Description
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Plainwell, Michigan

Kalamazoo River Study Group

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

No recovery with 2" spoon from 6-10' bgs, used 3" spoon for remaining intervals.
Lithology from pilot boring drilled on 11/14/08.  Well installed 3/4/09 and 3/11/09.

Horizontal Datum: NAD 83, Michigan South Zone
Vertical Datum: NGVD 1929
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Dark gray fine to coarse SAND, little fine to medium Gravel, saturated.

Dark gray coarse SAND and fine GRAVEL, little fine to medium Sand, trace
medium Gravel, saturated.

No recovery - likely same as above.
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20-22

0.8

0.6

0.0



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:
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Location:
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Gary Swift, Jack Sanders

3/5/09 and 3/12/09
MATECO

Hollow Stem Auger
4.25" and 12.25" ID

CME-55
3" x 2' Split Spoon

712.1

13' bgs

Ron Kuhn

MW-06
Kalamazoo River Study Group

350846.5
12772491.1

709.2 ft AMSL

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Horizontal Datum: NAD 83, Michigan South Zone
Vertical Datum: NGVD 1929
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Locking J-Plug

Steel Protective
Casing

Type I Portland/
5% Bentonite
grout 0 to 5.4'
bgs

2" ID Type 304
Stainless Steel
riser 3' ags to
7.9' bgs

10" Steel casing
0 to 7.4' bgs

Bentonite seal
5.4 to 7.4' bgs

Grade #1 K&E
silica sand pack
7.4 to 12.9' bgs

2" ID Type 304
Stainless Steel
0.010" VEE wire
wrapped screen
7.9 to 12.9' bgs

NA

NA

NA

NA

NA

NA

NA

19

14

4

4

2

2

2

1

2

2

2

3

4

8

11

15

20

14

7

6

NA

1

2

3

4

5

No sample - continuous auger through 21AA stone pad.

Dark gray Silty CLAY, trace fine Sand, trace Organics (Roots), moist (frozen).

Dark gray-brown mixing with dark gray-black Silty CLAY, trace intermittent fine
Sand laminations, trace Organics, soft, moist.

Dark gray-brown fine SAND, little Silt, trace Organics (Roots), moist.

Gray-brown fine to coarse SAND and fine to coarse GRAVEL, trace Silt, dense,
saturated, calcareous deposits on Gravel.

NA

3-5

5-7

7-9

9-11

11-13

NA

1.3

1.2

1.3

1.2

1.0

No calcareous deposits 11.0 - 13.0' bgs.
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Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:
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Location:
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Plainwell, Michigan

Gary Swift, Jack Sanders

3/9/09 and 3/12/09
MATECO

Hollow Stem Auger
4.25" and 12.25" ID

CME-55
3" x 2' Split Spoon

712.9

12' bgs

Ron Kuhn

MW-07
Kalamazoo River Study Group

350555.2
12772534.6

708.0 ft AMSL

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Horizontal Datum: NAD 83, Michigan South Zone
Vertical Datum: NGVD 1929
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Locking J-Plug

Steel Protective
Casing

Type I Portland/
5% Bentonite
grout 0 to 4.2'
bgs

10" Steel casing
0 to 6.2' bgs

2" ID Type 304
Stainless Steel
riser 3' ags to
6.7' bgs

Bentonite seal
4.2 to 6.2' bgs

Grade #1 K&E
silica sand pack
6.2 to 11.7' bgs

2" ID Type 304
Stainless Steel
0.010" VEE wire
wrapped screen
6.7 to 11.7' bgs

NA

NA

NA

NA

NA

NA

3

3

3

4

2

2

2

7

2

3

3

8

7

8

10

26

NA

1

2

3

4

No sample - continuous auger through 21AA stone pad.

Gray-brown Silty CLAY, trace Organics (Roots), trace very fine Sand,
moderately soft, moist.

Dark gray-black Silty CLAY, trace Organics (Roots), trace fine SAND, moist.

Dark Gray-brown fine SAND, little Silt, moist.

Light gray-brown fine SAND grading with little medium to coarse SAND, little
fine to medium Gravel at 7.4' bgs, trace Silt, trace shells, saturated.

Light gray-brown fine to coarse SAND and fine to coarse GRAVEL, trace Silt,
trace shells, calcareous deposits on Gravel, moderately loose, saturated.

Light gray-brown calcareous fine SAND, little Silt, trace shells, trace medium to
coarse Sand, loose, saturated.

Light gray-brown calcareous fine to coarse SAND and fine to coarse GRAVEL,
trace Silt, moderately dense, saturated.  Calcareous deposits prevalent on
Gravel.

NA

4-6

6-8

8-10

10-12

NA

1.2

1.6

1.3

1.0

Dark gray-brown 4.8' - 5.0' bgs.

Saturated at 6.5' bgs.
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3/10/09 and 3/12/09
MATECO

Hollow Stem Auger
4.25" and 12.25" ID

CME-55
3" x 2' Split Spoon

711.9

16' bgs

Ron Kuhn

MW-08
Kalamazoo River Study Group

350171.4
12772825.2

708.9 ft AMSL

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level; WOH = weight of hammer.

Horizontal Datum: NAD 83, Michigan South Zone
Vertical Datum: NGVD 1929
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Locking J-Plug

Steel Protective
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Type I Portland/
5% Bentonite
grout 0 to 8.3'
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2" ID Type 304
Stainless Steel
riser 3' ags to
10.8' bgs

10" Steel casing
0 to 10.3' bgs

Bentonite seal
8.3 to 10.3' bgs

Grade #1 K&E
silica sand pack
10.3 to 15.8' bgs

2" ID Type 304
Stainless Steel
0.010" VEE wire
wrapped screen
10.8 to 15.8' bgs
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No sample - continuous auger through 21AA stone pad.

Gray-brown Silty CLAY, trace Organics (Roots), trace intermittent fine Sand
laminations, moderately soft, moist.  Possible Sand contact at 3.7' bgs.

Dark gray-black Silty CLAY, trace organics (Roots, veg), moderately soft, moist.

Gray-brown Silty CLAY, trace medium to coarse Sand, trace Organics, soft,
moist.

Dark gray-brown Silty CLAY, trace fine to coarse Sand, soft, moist.

Gray-brown fine SAND, little Silt, moist.

Gray-brown fine SAND, little Silt, trace Organics (wood, shells), moist.

Gray-brown fine to coarse SAND and fine to coarse GRAVEL, trace Silt,
calcareous deposition on Gravel, moderately dense, saturated.

Gray COBBLE, some fine to coarse Sand and fine to coarse Gravel, saturated.

Gray-brown fine GRAVEL, little medium to coarse Gravel, little fine to coarse
Sand, trace Silt, moderately dense, saturated.
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Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:
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11/17/08, 3/4/09 and 3/11/09
MATECO

Hollow Stem Auger
4.25" ID

CME-55
2" x 2' Split Spoon

717.1

26' bgs

Ron Kuhn

MW-09
Kalamazoo River Study Group

350900.5
12773169.1

714.3 ft AMSL

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Lithologic descriptions from pilot boring drilled on 11/17/08.  Well installed 3/4/09 and
3/11/09.

Horizontal Datum: NAD 83, Michigan South Zone
Vertical Datum: NGVD 1929
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Locking J-Plug

Steel Protective
Casing

Type I Portland/
5% Bentonite
grout 0 to 8' bgs

10" Steel casing
0 to 9.2' bgs

2" ID Type 304
Stainless Steel
riser 3' ags to
11.5' bgs

Bentonite seal 8
to 11' bgs

Grade #1 K&E
silica sand pack
11 to 16.5' bgs

2" ID Type 304
Stainless Steel
0.010" VEE wire
wrapped screen
11.5 to 16.5' bgs
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Brown Sandy Organic SILT, trace Organics (Roots, Wood), tree Root in tip of
sample, damp.

Dark orange-brown fine SAND, trace medium to coarse Sand, trace fine Gravel,
trace Silt, damp.

Gray-brown fine to medium SAND, little coarse Sand, little fine to medium
Gravel, trace Silt, damp.

As above, moist to wet at bottom of sample.

Orange-brown fine SAND, trace Silt, saturated.

Orange-brown fine to medium SAND, trace coarse Sand, trace fine to medium
Gravel, trace Silt, saturated.

Orange-brown fine to coarse SAND, little fine to medium Gravel, trace Silt,
saturated.

Gray-brown fine to medium SAND, little coarse Sand, trace fine Gravel, trace
Silt, saturated.
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Well/Boring
Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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Stratigraphic Description
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Plainwell, Michigan

Kalamazoo River Study Group

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Lithologic descriptions from pilot boring drilled on 11/17/08.  Well installed 3/4/09 and
3/11/09.

Horizontal Datum: NAD 83, Michigan South Zone
Vertical Datum: NGVD 1929
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Gray-brown fine to medium SAND, little coarse Sand, trace fine Gravel, trace
Silt, saturated.

Gray-brown coarse SAND and fine GRAVEL, trace fine to medium Sand,
saturated.

Gray-brown fine to medium SAND, little coarse Sand, trace fine to medium
Gravel, loose, saturated.
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Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
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Surface Elevation:
Borehole Depth:

Well/Boring ID:
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Location:
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Plainwell, Michigan

Gary Swift, John Olson

11/11/2008, 3/3/09 and 3/17/09
MATECO

Hollow Stem Auger
4.25" ID

CME-55
2" x 2' Split Spoon

712.7

16' bgs

Ron Kuhn

MW-10
Kalamazoo River Study Group

350303.0
12774070.0

709.7 ft AMSL

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Lithologic descriptions from pilot boring drilled on 11/11/08.  Well installed 3/3/09 and
3/17/09.

Horizontal Datum: NAD 83, Michigan South Zone
Vertical Datum: NGVD 1929
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Locking J-Plug

Steel Protective
Casing

Type I Portland/
5% Bentonite
grout 0 to 2' bgs

2" ID Type 304
Stainless Steel
riser 3' ags to
4.5' bgs

Bentonite seal 2
to 4' bgs

10" Steel casing
0 to 4' bgs

Grade #1 K&E
silica sand pack
4 to 9.5' bgs

2" ID Type 304
Stainless Steel
0.010" VEE wire
wrapped screen
4.5 to 9.5' bgs
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Dark brown Organic SILT, trace fine Sand, trace Organics, damp.

Orange-brown fine to medium SAND, little coarse Sand, trace fine to medium
Gravel, trace Silt, loose, damp.

Gray-brown grading to dark gray Silty CLAY, trace Organics (highly degraded),
damp.

Dark gray-brown fine SAND, trace to little Silt, trace Shells, saturated.

Light gray-brown Silty fine to medium GRAVEL, little fine to coarse Sand, loose,
saturated.  Light gray calcareous discoloration throughout.

As above, poor recovery due to coarse Gravel in tip of shoe.

Light gray-brown fine to medium GRAVEL, little fine to coarse Sand, trace Silt,
saturated.  Light gray calcareous Silt throughout.

Dark gray-brown fine to coarse SAND, little fine to medium Gravel, trace Silt,
loose, saturated.
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Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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Plainwell, Michigan

Gary Swift, Jack Sanders

11/11/08, 3/3/09 and 3/17/09
MATECO

Hollow Stem Auger
4.25" ID

CME-55
2" x 2' Split Spoon

712.4

14' bgs

Ron Kuhn

MW-11
Kalamazoo River Study Group

350789.2
12774553.7

709.7 ft AMSL

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Lithologic descriptions from pilot boring drilled on 11/11/08.  Well installed 3/3/09 and
3/17/09.
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Locking J-Plug

Steel Protective
Casing

Type I Portland/
5% Bentonite
grout 0 to 2.5'
bgs

10" Steel casing
0 to 4' bgs

Bentonite seal
2.5 to 4.5' bgs

2" ID Type 304
Stainless Steel
riser 3' ags to 5'
bgs

Grade #1 K&E
silica sand pack
4.5 to 10' bgs

2" ID Type 304
Stainless Steel
0.010" VEE wire
wrapped screen
5 to 10' bgs

NA

NA

NA

NA

NA

NA

NA

2

3

5

9

2

2

2

2

1

1

1

1

1

1

1

1

3

3

4

6

7

4

7

6

3

3

3

3

1

2

3

4

5

6

7

Dark brown Organic SILT, trace Organics, damp.

Gray Silty CLAY, moist.

Brown fine to medium SAND, trace Shells, loose, moist.

Gray Silty CLAY, trace Organics, damp.

Light brown fine SAND, trace Silt, moist.

Dark gray Silty CLAY, trace highly degraded Organics, odor, moist.

Gray-brown fine to medium SAND, trace coarse Sand, trace Silt, trace Shells,
saturated.

As above, Little Silt.

Gray-brown fine to medium SAND, trace coarse Sand, trace fine to medium
Gravel, trace light gray Silt in tip of sampler, trace Shells, loose, saturated.

Dark gray-brown fine to coarse SAND, little fine Gravel, loose, saturated.

Gray-brown fine to coarse SAND, trace fine to medium Gravel, trace Silt, loose,
saturated.
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Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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Plainwell, Michigan

Gary Swift, Jack Sanders

11/10/08, 3/16/09 and 3/18/09
MATECO

Hollow Stem Auger
4.25" and 12.25" ID

CME-55
3" x 2' Split Spoon

715.4

11' bgs

Ron Kuhn

MW-12
Kalamazoo River Study Group

350726.9
12775210.9

712.4 ft AMSL

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Lithologic descriptions from pilot boring drilled on 11/10/08.  Well installed 3/16/09 and
3/18/09.

Horizontal Datum: NAD 83, Michigan South Zone
Vertical Datum: NGVD 1929
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Steel Protective
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Type I Portland/
5% Bentonite
grout 0 to 2' bgs

10" Steel casing
0 to 3.5' bgs

2" ID Type 304
Stainless Steel
riser 3' ags to 4'
bgs

Bentonite seal 2
to 3.5' bgs

Grade #1 K&E
silica sand pack
3.5 to 9' bgs

2" ID Type 304
Stainless Steel
0.010" VEE wire
wrapped screen
4 to 9' bgs
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No sample - continuous auger through 21AA stone pad.

Gray-brown fine to medium SAND, trace coarse Sand, trace fine Gravel, trace
Silt, saturated.

Gray-brown grading to dark gray-brown fine to medium SAND, trace coarse
Sand, trace fine to medium Gravel, trace Silt, loose, saturated.

Dark gray-brown fine SAND, trace medium to coarse Sand, trace Silt, trace
shells, loose, saturated.

Light gray calcareous fine SAND, little Silt, trace medium to coarse Sand, trace
fine Gravel, saturated.

Olive-brown fine to coarse SAND and fine to coarse GRAVEL, trace Silt, dense,
saturated.
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Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:
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11/11/08, 3/2/2009 and 3/17/09
MATECO

Hollow Stem Auger
4.25" and 12.25" ID

CME-55
2" x 2' Split Spoon

714.4

18' bgs

Ron Kuhn

MW-13
Kalamazoo River Study Group

350420.2
12774429.7

711.3 ft AMSL

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Lithologic descriptions from pilot boring drilled on 11/11/08.  Well installed 3/2/09 and
3/17/09.

Horizontal Datum: NAD 83, Michigan South Zone
Vertical Datum: NGVD 1929
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Steel Protective
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Type I Portland/
5% Bentonite
grout 0 to 4.5'
bgs

10" Steel Double
casing 0 to 6' bgs

2" ID Type 304
Stainless Steel
riser 3' ags to 7'
bgs

Bentonite seal
4.5 to 6.5' bgs

Grade #1 K&E
silica sand pack
6.5 to 12' bgs

2" ID Type 304
Stainless Steel
0.010" VEE wire
wrapped screen
7 to 12' bgs

NA
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Dark brown Organic SILT, trace Organics, damp.

Orange-brown fine to medium SAND, little coarse Sand, trace fine Gravel,
loose, damp.

Gray-brown Clayey SILT, trace fine Sand, damp.

Gray-brown fine SAND, trace Silt, damp.

Olive-brown Silty CLAY, trace higly degraded natural Organics, moist.

As above, grading to dark gray-brown in color at 4.5' bgs, gray-brown fine to
medium Sand seam at 4.5' bgs, moist.

Gray-brown fine to medium GRAVEL, little fine to coarse Sand, trace light gray
(calcareous) Silt throughout, loose, saturated.

As above, trace light gray Silt discoloration, gray calcareous deposits on gravel.

GRAVEL in tip of shoe.

Gray-brown fine to coarse SAND, little fine to medium Gravel, trace Silt, loose,
saturated.
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Well/Boring
Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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Stratigraphic Description
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Plainwell, Michigan

Kalamazoo River Study Group

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Lithologic descriptions from pilot boring drilled on 11/11/08.  Well installed 3/2/09 and
3/17/09.

Horizontal Datum: NAD 83, Michigan South Zone
Vertical Datum: NGVD 1929
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Gray-brown fine to medium GRAVEL, little fine to coarse Sand, trace Silt, loose,
saturated.
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Date Start/Finish:
Drilling Company:
Driller's Name:
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Plainwell, Michigan

Gary Swift, Jack Sanders

11/10/2008, 3/3/09 and 3/16/09
MATECO

Hollow Stem Auger
4.25" ID

CME-55
2" x 2' Split Spoon

712.5

16' bgs

Ron Kuhn

MW-14
Kalamazoo River Study Group

350664.3
12774948.4

709.5 ft AMSL

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Lithologic descriptions from pilot boring drilled on 11/10/08.  Well installed 3/3/09 and
3/16/09.

Horizontal Datum: NAD 83, Michigan South Zone
Vertical Datum: NGVD 1929
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Locking J-Plug

Steel Protective
Casing

Type I Portland/
5% Bentonite
grout 0 to 2' bgs

10" Steel casing
0 to 3' bgs

Bentonite seal 2
to 3.5' bgs

2" ID Type 304
Stainless Steel
riser 3' ags to 4'
bgs

Grade #1 K&E
silica sand pack
3.5 to 9' bgs

2" ID Type 304
Stainless Steel
0.010" VEE wire
wrapped screen
4 to 9' bgs
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Dark brown SILT, trace fine Sand, trace Organics (Roots), damp.

Brown fine to medium SAND, trace Silt, loose, damp.

Light gray Clayey SILT, damp.

Dark brown Organic SILT, trace Organics (Roots), damp.

Dark brown Silty fine SAND, trace Organics (highly degraded), moist to wet.
at 2': Wet.

Gray-brown fine SAND, trace medium to coarse Sand, trace Silt, wet.

Brown SILT, trace fine Sand, wet.

Light gray-brown fine SAND, little Silt, trace medium to coarse Sand, trace fine
to medium Gravel, saturated.  (Light gray SILT in Sand/Gravel matrix).

Gray-brown fine to coarse SAND, trace fine to medium Gravel, trace Silt,
saturated.

As above, grading to dark gray at 8.7' bgs.

Dark gray fine to medium GRAVEL, little fine to coarse Sand, trace Silt,
saturated.
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Sampling Method:

Stratigraphic Description
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Construction

Descriptions By:
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Easting:
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Plainwell, Michigan

Gary Swift, Jack Sanders

11/11/08, 3/2/2009 and 3/17/09
MATECO

Hollow Stem Auger
4.25" and 12.25" ID

CME-55
2" x 2' Split Spoon

713.8

18' bgs

Ron Kuhn

MW-15
Kalamazoo River Study Group

350413.0
12774893.2

710.8 ft AMSL

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Lithologic descriptions from pilot boring drilled on 11/11/08.  Well installed 3/2/09 and
3/17/09.

Horizontal Datum: NAD 83, Michigan South Zone
Vertical Datum: NGVD 1929
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Locking J-Plug

Steel Protective
Casing

Type I Portland/
5% Bentonite
grout 0 to 4' bgs

2" ID Type 304
Stainless Steel
riser 3' ags to
6.5' bgs

10" Steel Double
casing 0 to 5' bgs

Bentonite seal 4
to 6' bgs

Grade #1 K&E
silica sand pack
6 to 11.5' bgs

2" ID Type 304
Stainless Steel
0.010" VEE wire
wrapped screen
6.5 to 11.5' bgs

NA

NA

NA

NA

NA

NA

NA

NA

1

2

2

3

2

2

2

3

1

2

3

3

3

3

4

4

3

5

4

4

3

4

4

7

3

6

4

4

2

3

3
4

1

2

3

4

5

6

7

8

Dark brown Organic SILT, trace moderately degraded Organics, damp.

Gray-brown Clayey SILT, trace fine Sand, trace Organics, damp.

Orange-brown fine SAND, trace Silt, damp.

Orange fine SAND, trace Silt, trace medium Gravel, moist.

As above, Saturated.

Gray-brown fine to medium SAND, little coarse Sand, trace fine to medium
Gravel, trace Silt, loose, saturated.

Gray-brown fine to coarse SAND, little fine to medium Gravel, trace Silt,
saturated.

As above, grading to dark gray at 12.4' bgs.

Dark gray fine GRAVEL, little fine to coarse Sand, saturated.
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MW-15

18' bgs

Plainwell, Michigan

Kalamazoo River Study Group

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Lithologic descriptions from pilot boring drilled on 11/11/08.  Well installed 3/2/09 and
3/17/09.

Horizontal Datum: NAD 83, Michigan South Zone
Vertical Datum: NGVD 1929
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Groundwater and Surface Water 
Sampling Logs – Quarter 1 - April 
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Attachment 3B 

Groundwater and Surface Water 
Sampling Logs – Quarter 2 – 
June/July 2009  









































 

Attachment 3C 

Groundwater and Surface Water 
Sampling Logs – Quarter 3 – 
September 2009  
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Kalamazoo River Superfund Site 
Former Plainwell Impoundment Groundwater Sampling 
 
Data Review 
 
PLAINWELL, MICHIGAN 
 
PCB, Metals and Miscellaneous Analyses 
 
SDG# KAL459 
 
Analyses Performed By: 
TestAmerica Laboratories 
Burlington, Vermont 
 
Report: # 10202R 
Review Level:  Tier III 
Project:  B0064539.0000.00500 
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) #KAL459 for 
samples collected in association with the Plainwell site.  The review was conducted as a Tier III evaluation 
and included review of data package completeness.  Only analytical data associated with constituents of 
concern were reviewed for this validation. Field documentation was not included in this review.   Included 
with this assessment are the validation annotated sample result sheets, and chain of custody.  Analyses 
were performed on the following samples: 
 

 
Sample ID 

 
Lab ID 

 
Matrix 

Sample 
Collection 

Date 

 
Parent 
Sample 

Analysis 

VOC 
 
SVOC 

 
PCB MET MISC

TS31000 792624 Ground Water 4/13/2009    X X X 

TS40000 792625 Ground Water 4/13/2009    X X X 

TS40001 792626 Ground Water 4/13/2009    X X X 

TS40002 792627 Ground Water 4/14/2009    X X X 

TS40003 792628 Ground Water 4/14/2009 TS40002   X X X 

TS40004 792629 Ground Water 4/14/2009    X X X 

TS40005 792630 Ground Water 4/14/2009    X X X 

TS40006 792631 Ground Water 4/14/2009    X X X 

TS40007 792937 Ground Water 4/15/2009    X X X 

TS40008 792938 Ground Water 4/15/2009    X X X 

TS40009 792939 Ground Water 4/15/2009    X X X 

TS40010 792940 Ground Water 4/15/2009    X X X 

TS40011 792941 Ground Water 4/15/2009    X X X 

TS40012 792942 Ground Water 4/16/2009    X X X 

TS40013 792943 Ground Water 4/16/2009    X X X 

TS40014 792944 Ground Water 4/16/2009    X X X 

TS40015 792945 Ground Water 4/16/2009 TS40014   X X X 

TS40016 792962 Ground Water 4/17/2009    X X X 

TS31001 792963 Ground Water 4/17/2009    X X X 

TS31002 792964 Ground Water 4/17/2009 TS31001   X X X 
 
Note: 

1. Miscellaneous parameters include total organic carbon (TOC), total suspended solids (TSS), total 
dissolved solids (TDS), chloride, sulfate, and alkalinity. 

2. Matrix spike/matrix spike duplicate/laboratory duplicate was performed on sample locations 
TS31001 and TS40013. 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 
The table below is the evaluation of the data package completeness. 
 

Items Reviewed 

 
Reported 

Performance 
Acceptable 

 
Not 

Required No Yes No Yes 
1.    Sample receipt condition  X  X  
2.    Requested analyses and sample results  X  X  
3.    Master tracking list  X  X  
4.    Methods of analysis  X  X  
5.    Reporting limits   X  X  
6.    Sample collection date  X  X  
7.    Laboratory sample received date  X  X  
8.    Sample preservation verification (as 

applicable)  X  X  

9.   Sample preparation/extraction/analysis dates  X  X  
10.  Fully executed Chain-of-Custody (COC) form   X  X  
11.   Narrative summary of QA or sample 

problems provided  X  X  

12.   Data Package Completeness and 
Compliance  X  X  

QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to (United Stated Environmental Protection Agency) USEPA Method 
8082.   Data were reviewed in accordance with USEPA National Functional Guidelines of October 1999 and 
USEPA Region II (SOP HW-45, Revision 1). 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts of 
the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
• Concentration (C) Qualifiers 
 

U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 

 
B The compound has been found in the sample as well as its associated blank, its presence in the 

sample may be suspect. 
 

• Quantitation (Q) Qualifiers 
 

E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 

• Validation Qualifiers 
 

J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  

 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 

make a tentative identification.  The associated numerical value is an estimated concentration 
only. 

 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 

make a tentative identification. 
 
R The sample results are rejected. 

 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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The data presented in this package has been derived using a procedure developed by TestAmerica as an 
attempt to improve the analytical process of calibration, identification and quantitation of PCBs as 
Aroclors.  Key components of this procedure include: 
 

Calibration 
 

The response function of the electron capture detector is inherently non-linear.  While significant 
linearization is achieved for this detector by electronic means, some non-linearity remains.  Power 
function linearization is used to straighten the curve and allow the use of response factors for 
calibration purposes. 

 
During the initial calibration, a response factor is calculated for each peak in the individual Aroclors. 
A weighted response factor calculation has been used to adjust for non-linearity at the low end of 
the calibration curve. 

 
Identification 

 
Peak retention times are relative.  Retention times are in set windows relative to the time markers 
DCB and TCX.  Time markers adjust for minor variations in column flow or instrument condition and 
allow the use of very tight windows which minimizes the number of false positive and false negative 
peak identifications. 

 
The determination of which Aroclor or mixture of Aroclors will produce a chromatogram most similar 
to that of the residue is made by expressing the unknown sample chromatogram as a linear 
combination of the Aroclors.  The most similar Aroclor or mixture of Aroclors is determined by using 
a least squares minimization of the difference between the unknown chromatogram and the linear 
combination of Aroclors.  This is similar to the procedure presented by L.E. Silvon, P.M. 
Schumacher and A. Alford-Stevens for the determination of Aroclor composition from GC/MS level 
of chlorination results. 

 
Identification/quantitation of Aroclors in samples is based on the combined response of two 
columns, typically RTX-5 and RTX-35.  The pooling of response combines the unique qualities of 
both columns to derive a more defined Aroclor pattern which is less likely to be affected by 
interferents.  Identification/quantitation data for the individual columns is provided in the package 
and can be used as a check on the combined column results. 
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 POLYCHLORINATED BIPHENYLS (PCBs) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 

Method Matrix Holding Time Preservation 

SW-846 8082 

Water 
7 days from collection to 
extraction and 40 days from 
extraction to analysis 

Cooled @ 4 °C 

Soil 
14 days from collection to 
extraction and 40 days from 
extraction to analysis 

Cooled @ 4 °C 

 
All samples were analyzed within the specified holding time criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 

 
Compounds were not detected above the MDL in the associated blanks; therefore detected sample results 
were not associated with blank contamination. 
 
 
3. System Performance 
 
System performance and column resolution were acceptable. 
 
 
4. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration verifies 
that the instrument daily performance is satisfactory. 
 
4.1 Initial Calibration 
 
A maximum RSD of 20% is allowed or a correlation coefficient greater than 0.99.  Multiple-point 
calibrations were performed for all Aroclors.    
 
4.2 Continuing Calibration 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (15%). 

 
All calibration criteria were within the control limits. 
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5. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  PCB 
analysis requires the surrogate compounds must exhibited recoveries within the method established 
acceptance limits. 
 
Sample locations associated with surrogates exhibiting recoveries outside of the control limits presented in the 
following table. 
 

Sample Locations Surrogate Recovery 

TS40001 
TS40004 

Tetrachloro-m-xylene < LL but > 10% 

Decachlorobiphenyl AC 
Lower control limit (LL) 
Acceptable (AC) 
 
The criteria used to evaluate the surrogate recoveries are presented in the following table.  In the case of 
a surrogate deviation, the sample results are qualified as documented in the table below. 
 

Control Limit Sample 
Result Qualification 

> the upper control limit (UL) 
Non-detect No Action 
Detect J 

< the lower control limit (LL) but > 10% 
Non-detect UJ 
Detect J 

< 10% 
Non-detect R 
Detect J 

One surrogate exhibiting recovery outside the control limits 
but > 10% 

Non-detect 
No Action 

Detect 
Surrogates diluted below the calibration curve due to the 
high concentration of a target compound. 

Non-detect 
J1 

Detect 
1 A more concentrated analysis was not performed with surrogate compounds within the calibration range; 

therefore, no determination of extraction efficiency could be made. 
 
 
6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
 
MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the method established  
acceptance limits.  The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an 
RPD within the method established acceptance limits. 
 
Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where 
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a 
factor of four or greater.   
 
The MS/MSD exhibited acceptable recoveries and RPD between the MS/MSD recoveries. 
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7. Laboratory Control Sample (LCS) Analysis 
 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences. The compounds associated with the LCS analysis must exhibit a percent recovery 
within the method established acceptance limits.   
 
All compounds associated with the LCS analysis exhibited recoveries within the control limits. 
 
 
8. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 50% for water matrices is applied to the RPD between the parent 
sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

TS40002/TS40003 All Aroclors 0.048 U 0.049 U AC 

TS40014/TS40015 All Aroclors 0.048 U 0.048 U AC 

TS31001/TS31002 Aroclor 1242 0.027 J 0.048 U AC 
AC Acceptable 
U Not detected 
 
The calculated RPDs between the parent sample and field duplicate were acceptable. 
 
 
9. Compound Identification 
 
The determination of Aroclor presence is made by expressing the unknown sample chromatogram as a 
linear combination of the Aroclors.  The most similar Aroclor or mixture of Aroclors is determined by using 
a least squares minimization of the difference between the unknown chromatogram and the linear 
combination of Aroclors. 

 
All identified compounds met the specified criteria. 
 
 
10. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR PCBs 
 

PCBs; SW846 8082 Reported Performance 
Acceptable Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY (GC/FID) 

Tier II Validation   

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks  

A. Method blanks  X  X  

B. Field blanks  X  X  

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate(LCSD) %R     X 

LCS/LCSD Precision (RPD)     X 

Matrix Spike (MS) %R  X  X  

Matrix Spike Duplicate(MSD) %R  X  X  

MS/MSD Precision (RPD)  X  X  

Field Duplicate (RPD)  X  X  

Surrogate Spike Recoveries  X X   

Dilution Factor  X  X  

Moisture Content  X  X  

Tier III Validation      

Initial calibration %RSDs  X  X  

Continuing calibration %Ds  X  X  

System performance and column resolution   X  X  

Compound identification and quantitation      

     A. Quantitation Reports  X  X  
     B. RT of sample compounds within the 
   established RT windows  X  X  

     C. Pattern identification  X  X  

     D. Transcription/calculation errors present    X  
     E. Reporting limits adjusted to reflect 

   sample dilutions  X  X  

%RSD – relative standard deviation, %R - percent recovery,  RPD - relative percent difference,  
%D – difference 
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INORGANIC ANALYSIS INTRODUCTION 
 

 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Methods 
6010B, 9060, 300.0, 310.1 and SM2540.  Data were reviewed in accordance with USEPA National 
Functional Guidelines of October 2004.   
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts of 
the laboratory and that it was already subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with the USEPA National 
Functional Guidelines: 
 
• Concentration (C) Qualifiers 
 
 U The analyte was analyzed for but not detected.  The associated value is the analyte 

instrument detection limit. 
 
 B The reported value was obtained from a reading less than the contract-required detection 

limit (CRDL), but greater than or equal to the instrument detection limit (IDL). 
 
• Quantitation (Q) Qualifiers 
 
 E The reported value is estimated due to the presence of interference. 
 
 N Spiked sample recovery is not within control limits. 
 
 * Duplicate analysis is not within control limits. 
 
• Validation Qualifiers 
 
   J The analyte was positively identified; however, the associated numerical value is an 

estimated concentration only.  
 
 UJ The analyte was not detected above the reported sample detection limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of detection. 
 
  UB Analyte considered non-detect at the listed value due to associated blank contamination. 
    
   R      The sample results are rejected. 

 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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 METALS ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
   

Method Matrix Holding Time Preservation 

SW-846 6010B 
Water 180 days from collection to analysis 

Cooled @ 4 °C; 
preserved to a pH of 
less than 2. 

Soil 180 days from collection to analysis Cooled @ 4 °C. 

 
All samples were analyzed within the specified holding times.   
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 

 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the instrument detection limit (IDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
  
Analytes were not detected above the IDL in the associated blanks; therefore detected sample results 
were not associated with blank contamination. 

 
 
3. Calibration 
 
Satisfactory instrument calibration is established to provide that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration verifies 
that the instrument’s continuing performance is satisfactory. 

 
3.1 Initial Calibration and Continuing Calibration 
 
The correct number and type of standards were analyzed.  The correlation coefficient of the initial 
calibration was greater than 0.995 for all non-ICP analytes and all initial calibration verification standard 
recoveries were within control limits. 
 
All continuing calibration verification standard recoveries were within the control limit.  
 
3.2 CRDL Check Standard 
 
The CRDL check standard serves to verify the linearity of calibration of the analysis at the CRDL.  The 
CRDL standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe), 
magnesium (Mg), sodium (Na), and potassium (K).  The criteria used to evaluate the CRDL standard 
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analysis are presented below in the CRDL standards evaluation table. 
 

All CRDL standard recoveries were within control limits.    
 
3.3 ICP Interference Control Sample (ICS) 
 
The ICS verifies the laboratories interelement and background correction factors.   

 
All ICS exhibited recoveries within the control limits. 
 
 
4. Matrix Spike (MS)/Laboratory Duplicate Analysis 
 
MS and laboratory duplicate data are used to assess the precision and accuracy of the analytical method. 
  
4.1 MS Analysis 
 
All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to 
125%.  The MS recovery control limits do not apply for MS performed on sample locations where the 
analyte’s concentration detected in the parent sample exceeds the MS concentration by a factor of four or 
greater.  In instance where this is true, the data will not be qualified even if the percent recovery does not 
meet the control limits and the laboratory qualifier “N” will be removed. 
 
The MS analysis performed on sample locations TS40013 and TS31001 exhibited recoveries within the 
control limits. 
 
4.2 Laboratory Duplicate Analysis 
 
The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the CRDL.  A control limit of 20% for water 
matrices and 35% for soil matrices is applied when the criteria above is true.   In the instance when the 
parent and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit 
of one times the CRDL is applied for water matrices and two times the CRDL for soil matrices. 
 
The laboratory duplicate sample results exhibited RPD within the control limit. 

 
  

5. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 50% for water matrices is applied to the RPD between the parent sample 
and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than 
or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

TS40002/TS40003 

Calcium 110000 109000 0.9% 
Magnesium 27300 27300 0% 
Potsassium 1930 1760 AC 
Sodium 59700 59200 0.8% 

TS40014/TS40015 
Calcium 121000 129000 6.4% 
Magnesium 36300 38600 6.1% 
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Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

Potsassium 3100 3220 AC 
Sodium 30000 31500 4.8% 

TS31001/TS31002 

Calcium 75500 74300 1.6% 
Magnesium 20600 20300 AC 
Potsassium 2040 2050 AC 
Sodium 22400 22200 AC 

AC Acceptable 
U Not detected 
 
The calculated RPDs between the parent sample and field duplicate were acceptable. 
 
 
6. Laboratory Control Sample (LCS) Analysis 
 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The analytes associated with the LCS analysis must exhibit a percent recovery 
between the control limits of 80% and 120%. 

 
The LCS analysis exhibited recoveries within the control limits. 
 
 
7. Serial Dilution 
 
The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix.  Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample 
are evaluated to determine if matrix interference exists.  These analytes are required to have less than a 
10% difference (%D) between sample results from the undiluted (parent) sample and results associated 
with the same sample analyzed with a five-fold dilution. 

 
The serial dilution performed on sample locations TS40013 and TS31001 exhibited %D within the control 
limit. 
  
 
8. Furnace Analysis QC 
 
No furnace analyses were performed on the samples. 
 
 
9. Method of Standard Additions (MSA) 
 
No samples were analyzed following the method of standard additions. 
 
 

10. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METAL 

 

METALS; SW-846 6000/7000 Reported 
Performance 
Acceptable Not 

Required No Yes No Yes 
Inductively Coupled Plasma-Atomic Emission Spectrometry (ICP) 
Atomic Absorption – Manual Cold Vapor (CV) 
Tier II Validation        
Holding Times  X  X  
Reporting limits (units)  X  X  
Blanks 

A. Instrument Blanks  X  X  
      B.  Method Blanks  X  X  
      C.   Equipment/Field Blanks  X  X  
Laboratory Control Sample (LCS)  X  X  
Matrix Spike (MS) %R  X  X  
Matrix Spike Duplicate (MSD) %R  X  X  
MS/MSD Precision (RPD)  X  X  
Field/Lab Duplicate (RPD)  X  X  
ICP Serial Dilution  X  X  
Reporting Limit Verification  X  X  
Raw Data  X  X  
Tier III Validation        
Initial Calibration Verification  X  X  
Continuing Calibration Verification   X  X  
CRDL Standard  X  X  
ICP Interference Check  X  X  
Transcription/calculation errors present  X  X  
Reporting limits adjusted to reflect sample 
dilutions 

 X  X  

%R Percent recovery 
RPD Relative percent difference 
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GENERAL CHEMISTRY ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 

Method Matrix Holding Time Preservation 

Total Organic Carbon  
by EPA 9060 Water 28 days from collection to 

analysis 
Cooled @ 4 °C; preserved to 
a pH of less than 2. 

Total Dissolved Solids 
By EPA 160.1 Water 7 days from collection to 

analysis Cooled @ 4 °C. 

Total Suspended Solids 
By EPA 160.2 Water 7 days from collection to 

analysis Cooled @ 4 °C. 

Chloride  
by EPA 300.0 Water 28 days from collection to 

analysis Cooled @ 4 °C. 

Sulfate  
by EPA 300.0 Water 28 days from collection to 

analysis Cooled @ 4 °C. 

Alkalinity by  
EPA 310.1 Water 14 days from collection to 

analysis Cooled @ 4 °C. 

 
All samples were analyzed within the specified holding time criteria.   
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
  
Analytes were detected in the associated QA blanks; however, the associated sample results were greater 
than the BAL. No qualification of the sample results was required. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration verifies 
that the instrument daily performance is satisfactory. 
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The correct number and type of standards were analyzed.  The correlation coefficient of the initial 
calibration was greater than 0.995 and all initial calibration verification standard recoveries were within 
control limits. 

 
All calibration standard recoveries were within the control limit. 

 
 
4. Matrix Spike (MS)/Laboratory Duplicate Analysis 
 
MS and laboratory duplicate data are used to assess the precision and accuracy of the analytical method. 
  
4.1 MS Analysis 
 
All analytes must exhibit a percent recovery within the established acceptance limits of 75% to 125%.  The 
MS recovery control limits do not apply for MS performed on sample locations where the analyte’s 
concentration detected in the parent sample exceeds the MS concentration by a factor of four or greater.  
In instance where this is true, the data will not be qualified even if the percent recovery does not meet the 
control limits and the laboratory qualifier “N” will be removed. 
 
The MS analysis performed on sample locations TS40013 and TS31001 exhibited recoveries within the 
control limits. 

 
4.2 Laboratory Duplicate Analysis 
 
The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the CRDL.  A control limit of 20% for water 
matrices and 35% for soil matrices is applied when the criteria above is true.   In the instance when the 
parent and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit 
of one times the CRDL is applied for water matrices and two times the CRDL for soil matrices. 
 
The laboratory duplicate sample results exhibited a RPD within the control limit. 
 
 
5. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 50% for water matrices is applied to the RPD between the parent 
sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

TS40002/TS40003 

TOC 4.5 4.5 AC 
TDS 619 610 1.4% 
TSS 13.6 14.2 4.3% 
Chloride 100 98 2.0% 
Sulfate 64 66 3.0% 
Alkalinity 310 300 3.2% 

TS40014/TS40015 
TOC 7.4 7.5 1.3% 
TDS 667 691 3.5% 
TSS 15.4 14.5 6.0% 
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Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

Chloride 44 43 2.2% 
Sulfate 180 180 0% 
Alkalinity 320 310 3.1% 

TS31001/TS31002 

TOC 7.1 7.5 5.4% 
TDS 371 370 0.2% 
TSS 7.7 8 3.8% 
Chloride 43 43 0% 
Sulfate 34 34 0% 
Alkalinity 210 210 0% 

AC Acceptable 
U Not detected 
 
The calculated RPDs between the parent sample and field duplicate were acceptable. 
 
 
6. Laboratory Control Sample (LCS) Analysis 
 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The analytes associated with the LCS analysis must exhibit a percent recovery 
between the control limits of 80% and 120%. 
 
The LCS analysis exhibited recoveries within the control limits. 

 
 
7. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in this 
review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR GENERAL CHEMISTRY 
 

 

General Chemistry: EPA Lloyd Kahn Reported Performance 
Acceptable Not 

Required 
No Yes No Yes 

Miscellaneous Instrumentation 

Tier II Validation   

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks  

A. Method blanks  X  X  

B. Field blanks  X  X  

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate(LCSD) %R     X 

LCS/LCSD Precision (RPD)     X 

Matrix Spike (MS) %R  X  X  

Matrix Spike Duplicate(MSD) %R     X 

MS/MSD Precision (RPD)     X 

Lab/Field Duplicate (RPD)  X  X  

Dilution Factor  X  X  

Moisture Content  X  X  

Tier III Validation      

Initial calibration %RSD or correlation coefficient  X  X  

Continuing calibration %R  X  X  

Raw Data  X  X  

Transcription/calculation errors present    X  
Reporting limits adjusted to reflect 

   sample dilutions  X  X  

%RSD – relative standard deviation, %R - percent recovery,  RPD - relative percent difference,  
%D – difference 
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) #KAL462 for 
samples collected in association with the Plainwell site.  The review was conducted as a Tier III evaluation 
and included review of data package completeness.  Only analytical data associated with constituents of 
concern were reviewed for this validation. Field documentation was not included in this review.   Included 
with this assessment are the validation annotated sample result sheets, and chain of custody.  Analyses 
were performed on the following samples: 
 

 
Sample ID 

 
Lab ID 

 
Matrix 

Sample 
Collection 

Date 

 
Parent 
Sample 

Analysis 

VOC 
 
SVOC 

 
PCB MET MISC

TS31003 799720 Ground Water 6/29/2009    X X X 

TS40017 799721 Ground Water 6/29/2009    X X X 

TS40018 799722 Ground Water 6/29/2009    X X X 

TS40019 799723 Ground Water 6/29/2009    X X X 

TS40020 799724 Ground Water 6/30/2009    X X X 

TS40021 799725 Ground Water 6/30/2009 TS40020   X X X 

TS40022 799726 Ground Water 6/30/2009    X X X 

TS40023 799727 Ground Water 6/30/2009    X X X 

TS40024 799728 Ground Water 6/30/2009    X X X 

TS40025 799729 Ground Water 6/30/2009    X X X 

TS40026 799840 Ground Water 7/1/2009    X X X 

TS40027 799841 Ground Water 7/1/2009    X X X 

TS40028 799842 Ground Water 7/1/2009    X X X 

TS40029 799843 Ground Water 7/1/2009    X X X 

TS40030 799844 Ground Water 7/1/2009    X X X 

TS40031 799845 Ground Water 7/1/2009 TS40030   X X X 

TS40032 799846 Ground Water 7/1/2009    X X X 

TS40033 799924 Ground Water 7/2/2009    X X X 

TS31004 799925 Ground Water 7/2/2009    X X X 

TS31005 799926 Ground Water 7/2/2009 TS31004   X X X 
 
Note: 

1. Miscellaneous parameters include total organic carbon (TOC), total suspended solids (TSS), total 
dissolved solids (TDS), chloride, sulfate, and alkalinity. 

2. Matrix spike/matrix spike duplicate/laboratory duplicate was performed on sample locations 
TS40024 and TS31004. 

 
 



 

G:\FileExchg\AIT_PVU\2009\10605\10605R.doc 2 

 
ANALYTICAL DATA PACKAGE DOCUMENTATION 
 
The table below is the evaluation of the data package completeness. 
 

Items Reviewed 

 
Reported 

Performance 
Acceptable 

 
Not 

Required No Yes No Yes 
1.    Sample receipt condition  X  X  
2.    Requested analyses and sample results  X  X  
3.    Master tracking list  X  X  
4.    Methods of analysis  X  X  
5.    Reporting limits   X  X  
6.    Sample collection date  X  X  
7.    Laboratory sample received date  X  X  
8.    Sample preservation verification (as 

applicable)  X  X  

9.   Sample preparation/extraction/analysis dates  X  X  
10.  Fully executed Chain-of-Custody (COC) form   X  X  
11.   Narrative summary of QA or sample 

problems provided  X  X  

12.   Data Package Completeness and 
Compliance  X  X  

QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to (United Stated Environmental Protection Agency) USEPA Method 
8082.   Data were reviewed in accordance with USEPA National Functional Guidelines of October 1999 and 
USEPA Region II (SOP HW-45, Revision 1). 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts of 
the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
• Concentration (C) Qualifiers 
 

U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 

 
B The compound has been found in the sample as well as its associated blank, its presence in the 

sample may be suspect. 
 

• Quantitation (Q) Qualifiers 
 

E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 

• Validation Qualifiers 
 

J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  

 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 

make a tentative identification.  The associated numerical value is an estimated concentration 
only. 

 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 

make a tentative identification. 
 
R The sample results are rejected. 

 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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The data presented in this package has been derived using a procedure developed by TestAmerica as an 
attempt to improve the analytical process of calibration, identification and quantitation of PCBs as 
Aroclors.  Key components of this procedure include: 
 

Calibration 
 

The response function of the electron capture detector is inherently non-linear.  While significant 
linearization is achieved for this detector by electronic means, some non-linearity remains.  Power 
function linearization is used to straighten the curve and allow the use of response factors for 
calibration purposes. 

 
During the initial calibration, a response factor is calculated for each peak in the individual Aroclors. 
A weighted response factor calculation has been used to adjust for non-linearity at the low end of 
the calibration curve. 

 
Identification 

 
Peak retention times are relative.  Retention times are in set windows relative to the time markers 
DCB and TCX.  Time markers adjust for minor variations in column flow or instrument condition and 
allow the use of very tight windows which minimizes the number of false positive and false negative 
peak identifications. 

 
The determination of which Aroclor or mixture of Aroclors will produce a chromatogram most similar 
to that of the residue is made by expressing the unknown sample chromatogram as a linear 
combination of the Aroclors.  The most similar Aroclor or mixture of Aroclors is determined by using 
a least squares minimization of the difference between the unknown chromatogram and the linear 
combination of Aroclors.  This is similar to the procedure presented by L.E. Silvon, P.M. 
Schumacher and A. Alford-Stevens for the determination of Aroclor composition from GC/MS level 
of chlorination results. 

 
Identification/quantitation of Aroclors in samples is based on the combined response of two 
columns, typically RTX-5 and RTX-35.  The pooling of response combines the unique qualities of 
both columns to derive a more defined Aroclor pattern which is less likely to be affected by 
interferents.  Identification/quantitation data for the individual columns is provided in the package 
and can be used as a check on the combined column results. 
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 POLYCHLORINATED BIPHENYLS (PCBs) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 

Method Matrix Holding Time Preservation 

SW-846 8082 

Water 
7 days from collection to 
extraction and 40 days from 
extraction to analysis 

Cooled @ 4 °C 

Soil 
14 days from collection to 
extraction and 40 days from 
extraction to analysis 

Cooled @ 4 °C 

 
All samples were analyzed within the specified holding time criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 

 
Compounds were not detected above the MDL in the associated blanks; therefore detected sample results 
were not associated with blank contamination. 
 
 
3. System Performance 
 
System performance and column resolution were acceptable. 
 
 
4. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration verifies 
that the instrument daily performance is satisfactory. 
 
4.1 Initial Calibration 
 
A maximum RSD of 20% is allowed or a correlation coefficient greater than 0.99.  Multiple-point 
calibrations were performed for all Aroclors.    
 
4.2 Continuing Calibration 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (15%). 

 
All calibration criteria were within the control limits. 
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5. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  PCB 
analysis requires the surrogate compounds must exhibited recoveries within the method established 
acceptance limits. 
 
Sample locations associated with surrogates exhibiting recoveries outside of the control limits presented in the 
following table. 
 

Sample Locations Surrogate Recovery 

TS40027 
TS40031 

Tetrachloro-m-xylene < LL but > 10% 

Decachlorobiphenyl AC 
Lower control limit (LL) 
Acceptable (AC) 
 
The criteria used to evaluate the surrogate recoveries are presented in the following table.  In the case of 
a surrogate deviation, the sample results are qualified as documented in the table below. 
 

Control Limit Sample 
Result Qualification 

> the upper control limit (UL) 
Non-detect No Action 
Detect J 

< the lower control limit (LL) but > 10% 
Non-detect UJ 
Detect J 

< 10% 
Non-detect R 
Detect J 

One surrogate exhibiting recovery outside the control limits 
but > 10% 

Non-detect 
No Action 

Detect 
Surrogates diluted below the calibration curve due to the 
high concentration of a target compound. 

Non-detect 
J1 

Detect 
1 A more concentrated analysis was not performed with surrogate compounds within the calibration range; 

therefore, no determination of extraction efficiency could be made. 
 
 
6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
 
MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the method established  
acceptance limits.  The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an 
RPD within the method established acceptance limits. 
 
Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where 
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a 
factor of four or greater.   
 
The MS/MSD exhibited acceptable recoveries and RPD between the MS/MSD recoveries. 
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7. Laboratory Control Sample (LCS) Analysis 
 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences. The compounds associated with the LCS analysis must exhibit a percent recovery 
within the method established acceptance limits.   
 
All compounds associated with the LCS analysis exhibited recoveries within the control limits. 
 
 
8. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 50% for water matrices is applied to the RPD between the parent 
sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

TS40020/TS40021 All Aroclors 0.048 U 0.048 U AC 

TS40030/TS40031 All Aroclors 0.049 U 0.051 U AC 

TS31004/TS31005 Aroclor 1242 0.048 U 0.048 U AC 
AC Acceptable 
U Not detected 
 
The calculated RPDs between the parent sample and field duplicate were acceptable. 
 
 
9. Compound Identification 
 
The determination of Aroclor presence is made by expressing the unknown sample chromatogram as a 
linear combination of the Aroclors.  The most similar Aroclor or mixture of Aroclors is determined by using 
a least squares minimization of the difference between the unknown chromatogram and the linear 
combination of Aroclors. 

 
All identified compounds met the specified criteria. 
 
 
10. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR PCBs 
 

PCBs; SW846 8082 Reported Performance 
Acceptable Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY (GC/FID) 

Tier II Validation   

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks  

A. Method blanks  X  X  

B. Field blanks  X  X  

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate(LCSD) %R     X 

LCS/LCSD Precision (RPD)     X 

Matrix Spike (MS) %R  X  X  

Matrix Spike Duplicate(MSD) %R  X  X  

MS/MSD Precision (RPD)  X  X  

Field Duplicate (RPD)  X  X  

Surrogate Spike Recoveries  X X   

Dilution Factor  X  X  

Moisture Content  X  X  

Tier III Validation      

Initial calibration %RSDs  X  X  

Continuing calibration %Ds  X  X  

System performance and column resolution   X  X  

Compound identification and quantitation      

     A. Quantitation Reports  X  X  
     B. RT of sample compounds within the 
   established RT windows  X  X  

     C. Pattern identification  X  X  

     D. Transcription/calculation errors present    X  
     E. Reporting limits adjusted to reflect 

   sample dilutions  X  X  

%RSD – relative standard deviation, %R - percent recovery,  RPD - relative percent difference,  
%D – difference 
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INORGANIC ANALYSIS INTRODUCTION 
 

 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Methods 
6010B, 9060, 300.0, 310.1 and SM2540.  Data were reviewed in accordance with USEPA National 
Functional Guidelines of October 2004.   
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts of 
the laboratory and that it was already subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with the USEPA National 
Functional Guidelines: 
 
• Concentration (C) Qualifiers 
 
 U The analyte was analyzed for but not detected.  The associated value is the analyte 

instrument detection limit. 
 
 B The reported value was obtained from a reading less than the contract-required detection 

limit (CRDL), but greater than or equal to the instrument detection limit (IDL). 
 
• Quantitation (Q) Qualifiers 
 
 E The reported value is estimated due to the presence of interference. 
 
 N Spiked sample recovery is not within control limits. 
 
 * Duplicate analysis is not within control limits. 
 
• Validation Qualifiers 
 
   J The analyte was positively identified; however, the associated numerical value is an 

estimated concentration only.  
 
 UJ The analyte was not detected above the reported sample detection limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of detection. 
 
  UB Analyte considered non-detect at the listed value due to associated blank contamination. 
    
   R      The sample results are rejected. 

 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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 METALS ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
   

Method Matrix Holding Time Preservation 

SW-846 6010B 
Water 180 days from collection to analysis 

Cooled @ 4 °C; 
preserved to a pH of 
less than 2. 

Soil 180 days from collection to analysis Cooled @ 4 °C. 

 
All samples were analyzed within the specified holding times.   
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 

 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the instrument detection limit (IDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
  
All analytes associated with the QA blanks exhibited a concentration less than the IDL, with the exception 
of the analytes listed in the following table. Sample results associated with QA blank contamination that 
were greater than the BAL resulted in the removal of the laboratory qualifier (J) of data.  Sample results 
less than the BAL associated with the following sample locations were qualified as listed in the following 
table. 

 
Sample 

Locations Analytes Sample Result Qualification 

TS40018 Potassium Detected sample results <RL and <BAL “UB” at the RL 

      RL = reporting limit 
 

 
3. Calibration 
 
Satisfactory instrument calibration is established to provide that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration verifies 
that the instrument’s continuing performance is satisfactory. 

 
3.1 Initial Calibration and Continuing Calibration 
 
The correct number and type of standards were analyzed.  The correlation coefficient of the initial 
calibration was greater than 0.995 for all non-ICP analytes and all initial calibration verification standard  
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recoveries were within control limits. 
 
All continuing calibration verification standard recoveries were within the control limit.  
 
3.2 CRDL Check Standard 
 
The CRDL check standard serves to verify the linearity of calibration of the analysis at the CRDL.  The 
CRDL standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe), 
magnesium (Mg), sodium (Na), and potassium (K).  The criteria used to evaluate the CRDL standard 
analysis are presented below in the CRDL standards evaluation table. 

 
All CRDL standard recoveries were within control limits.    
 
3.3 ICP Interference Control Sample (ICS) 
 
The ICS verifies the laboratories interelement and background correction factors.   

 
All ICS exhibited recoveries within the control limits. 
 
 
4. Matrix Spike (MS)/Laboratory Duplicate Analysis 
 
MS and laboratory duplicate data are used to assess the precision and accuracy of the analytical method. 
  
4.1 MS Analysis 
 
All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to 
125%.  The MS recovery control limits do not apply for MS performed on sample locations where the 
analyte’s concentration detected in the parent sample exceeds the MS concentration by a factor of four or 
greater.  In instance where this is true, the data will not be qualified even if the percent recovery does not 
meet the control limits and the laboratory qualifier “N” will be removed. 
 
The MS analysis performed on sample locations TS40024 and TS31004 exhibited recoveries within the 
control limits. 
 
4.2 Laboratory Duplicate Analysis 
 
The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the CRDL.  A control limit of 20% for water 
matrices and 35% for soil matrices is applied when the criteria above is true.   In the instance when the 
parent and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit 
of one times the CRDL is applied for water matrices and two times the CRDL for soil matrices. 
 
The laboratory duplicate sample results exhibited RPD within the control limit. 

 
  

5. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 50% for water matrices is applied to the RPD between the parent sample 
and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than 
or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
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Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

TS40020/TS40021 

Calcium 93800 96000 2.3% 
Magnesium 21400 22100 3.2% 
Sodium 52700 54300 2.9% 
Potsassium 1650 B 1830 B AC 

TS40030/TS40031 

Calcium 123000 124000 0.8% 
Magnesium 25400 25700 1.1% 
Sodium 56300 56600 2.9% 
Potsassium 1930 B 2170 B AC 

TS31004/TS31005 

Calcium 84800 83900 1.0% 
Magnesium 23000 22800 0.8% 
Sodium 27500 27200 1.0 % 
Potsassium 2680 B 2620 B AC 

AC Acceptable 
U Not detected 
 
The calculated RPDs between the parent sample and field duplicate were acceptable. 
 
 
6. Laboratory Control Sample (LCS) Analysis 
 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The analytes associated with the LCS analysis must exhibit a percent recovery 
between the control limits of 80% and 120%. 

 
The LCS analysis exhibited recoveries within the control limits. 
 
 
7. Serial Dilution 
 
The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix.  Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample 
are evaluated to determine if matrix interference exists.  These analytes are required to have less than a 
10% difference (%D) between sample results from the undiluted (parent) sample and results associated 
with the same sample analyzed with a five-fold dilution. 

 
The serial dilution performed on sample locations TS40024 and TS31004 exhibited %D within the control 
limit. 
  
 
8. Furnace Analysis QC 
 
No furnace analyses were performed on the samples. 
 
 
9. Method of Standard Additions (MSA) 
 
No samples were analyzed following the method of standard additions. 
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10. System Performance and Overall Assessment 

 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METAL 

 

METALS; SW-846 6000/7000 Reported 
Performance 
Acceptable Not 

Required No Yes No Yes 
Inductively Coupled Plasma-Atomic Emission Spectrometry (ICP) 
Atomic Absorption – Manual Cold Vapor (CV) 
Tier II Validation        
Holding Times  X  X  
Reporting limits (units)  X  X  
Blanks 

A. Instrument Blanks  X  X  
      B.  Method Blanks  X  X  
      C.   Equipment/Field Blanks  X  X  
Laboratory Control Sample (LCS)  X  X  
Matrix Spike (MS) %R  X  X  
Matrix Spike Duplicate (MSD) %R  X  X  
MS/MSD Precision (RPD)  X  X  
Field/Lab Duplicate (RPD)  X  X  
ICP Serial Dilution  X  X  
Reporting Limit Verification  X  X  
Raw Data  X  X  
Tier III Validation        
Initial Calibration Verification  X  X  
Continuing Calibration Verification   X  X  
CRDL Standard  X  X  
ICP Interference Check  X  X  
Transcription/calculation errors present  X  X  
Reporting limits adjusted to reflect sample 
dilutions 

 X  X  

%R Percent recovery 
RPD Relative percent difference 
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GENERAL CHEMISTRY ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 

Method Matrix Holding Time Preservation 

Total Organic Carbon  
by EPA 9060 Water 28 days from collection to 

analysis 
Cooled @ 4 °C; preserved to 
a pH of less than 2. 

Total Dissolved Solids 
By EPA 160.1 Water 7 days from collection to 

analysis Cooled @ 4 °C. 

Total Suspended Solids 
By EPA 160.2 Water 7 days from collection to 

analysis Cooled @ 4 °C. 

Chloride  
by EPA 300.0 Water 28 days from collection to 

analysis Cooled @ 4 °C. 

Sulfate  
by EPA 300.0 Water 28 days from collection to 

analysis Cooled @ 4 °C. 

Alkalinity by  
EPA 310.1 Water 14 days from collection to 

analysis Cooled @ 4 °C. 

 
All samples were analyzed within the specified holding time criteria.   
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
  
Analytes were detected in the associated QA blanks; however, the associated sample results were greater 
than the BAL. No qualification of the sample results was required. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration verifies 
that the instrument daily performance is satisfactory. 
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The correct number and type of standards were analyzed.  The correlation coefficient of the initial 
calibration was greater than 0.995 and all initial calibration verification standard recoveries were within 
control limits. 

 
All calibration standard recoveries were within the control limit. 

 
 
4. Matrix Spike (MS)/Laboratory Duplicate Analysis 
 
MS and laboratory duplicate data are used to assess the precision and accuracy of the analytical method. 
  
4.1 MS Analysis 
 
All analytes must exhibit a percent recovery within the established acceptance limits of 75% to 125%.  The 
MS recovery control limits do not apply for MS performed on sample locations where the analyte’s 
concentration detected in the parent sample exceeds the MS concentration by a factor of four or greater.  
In instance where this is true, the data will not be qualified even if the percent recovery does not meet the 
control limits and the laboratory qualifier “N” will be removed. 
 
The MS analysis performed on sample locations TS40024 and TS31004 exhibited recoveries within the 
control limits. 

 
4.2 Laboratory Duplicate Analysis 
 
The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the CRDL.  A control limit of 20% for water 
matrices and 35% for soil matrices is applied when the criteria above is true.   In the instance when the 
parent and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit 
of one times the CRDL is applied for water matrices and two times the CRDL for soil matrices. 
 
The laboratory duplicate sample results exhibited a RPD within the control limit. 
 
 
5. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 50% for water matrices is applied to the RPD between the parent 
sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

TS40020/TS40021 
 

TOC 2.0 2.2 9.5% 
TDS 503 516 2.5% 
TSS 11.7 11.8 0.8% 
Chloride 91 92 1.0% 
Sulfate 38 39 2.5% 
Alkalinity 260 260 0% 

TS40030/TS40031 
 

TOC 5.1 5 1.9% 
TDS 615 613 0.3% 
TSS 19.3 19.5 1.0% 
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Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

Chloride 110 100 9.5% 
Sulfate 94 96 2.1% 
Alkalinity 300 300 0% 

TS31004/TS31005 
 

TOC 6.2 6.3 1.5% 
TDS 407 395 2.9% 
TSS 14.1 13.9 1.4% 
Chloride 51 51 0% 
Sulfate 29 28 3.5% 
Alkalinity 240 250 4.0% 

AC Acceptable 
U Not detected 
 
The calculated RPDs between the parent sample and field duplicate were acceptable. 
 
 
6. Laboratory Control Sample (LCS) Analysis 
 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The analytes associated with the LCS analysis must exhibit a percent recovery 
between the control limits of 80% and 120%. 
 
The LCS analysis exhibited recoveries within the control limits. 

 
 
7. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in this 
review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR GENERAL CHEMISTRY 
 

 

General Chemistry: Various Methods Reported Performance 
Acceptable Not 

Required 
No Yes No Yes 

Miscellaneous Instrumentation 

Tier II Validation   

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks  

A. Method blanks  X  X  

B. Field blanks  X  X  

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate(LCSD) %R     X 

LCS/LCSD Precision (RPD)     X 

Matrix Spike (MS) %R  X  X  

Matrix Spike Duplicate(MSD) %R     X 

MS/MSD Precision (RPD)     X 

Lab/Field Duplicate (RPD)  X  X  

Dilution Factor  X  X  

Moisture Content  X  X  

Tier III Validation      

Initial calibration %RSD or correlation coefficient  X  X  

Continuing calibration %R  X  X  

Raw Data  X  X  

Transcription/calculation errors present    X  
Reporting limits adjusted to reflect 

   sample dilutions  X  X  

%RSD – relative standard deviation, %R - percent recovery,  RPD - relative percent difference,  
%D – difference 
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) #KAL481 for 
samples collected in association with the Plainwell site.  The review was conducted as a Tier III evaluation 
and included review of data package completeness.  Only analytical data associated with constituents of 
concern were reviewed for this validation. Field documentation was not included in this review.   Included 
with this assessment are the validation annotated sample result sheets, and chain of custody.  Analyses 
were performed on the following samples: 
 

 
Sample ID 

 
Lab ID 

 
Matrix 

Sample 
Collection 

Date 

 
Parent 
Sample 

Analysis 

VOC 
 
SVOC 

 
PCB MET MISC

TS40034 807163 Water 9/21/2009    X X X 

TS40035 807164 Water 9/21/2009    X X X 

TS40036 807165 Water 9/21/2009    X X X 

TS40037 807166 Water 9/21/2009    X X X 

TS40038 807167 Water 9/21/2009    X X X 

TS40039 807168 Water 9/21/2009    X X X 

TS40040 807169 Water 9/21/2009    X X X 

TS40041 807170 Water 9/21/2009    X X X 

TS40042 807171 Water 9/21/2009    X X X 

TS31006 807172 Water 9/21/2009    X X X 

TS40043 807422 Water 9/23/2009    X X X 

TS40044 807423 Water 9/23/2009    X X X 

TS40045 807424 Water 9/23/2009 TS40044   X X X 

TS40046 807425 Water 9/23/2009    X X X 

TS40047 807426 Water 9/23/2009 TS40046   X X X 

TS40048 807427 Water 9/23/2009    X X X 

TS40049 807644 Water 9/24/2009    X X X 

TS40050 807645 Water 9/24/2009    X X X 

TS31007 807646 Water 9/24/2009    X X X 

TS31008 807647 Water 9/24/2009 TS31007   X X X 
 
Note: 

1. Miscellaneous parameters include total organic carbon (TOC), total suspended solids (TSS), total 
dissolved solids (TDS), chloride, sulfate, and alkalinity. 

2. Matrix spike/matrix spike duplicate/laboratory duplicate was performed on sample locations 
TS31006 and TS40043. 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 
The table below is the evaluation of the data package completeness. 
 

Items Reviewed 

 
Reported 

Performance 
Acceptable 

 
Not 

Required No Yes No Yes 
1.    Sample receipt condition  X  X  
2.    Requested analyses and sample results  X  X  
3.    Master tracking list  X  X  
4.    Methods of analysis  X  X  
5.    Reporting limits   X  X  
6.    Sample collection date  X  X  
7.    Laboratory sample received date  X  X  
8.    Sample preservation verification (as 

applicable)  X  X  

9.   Sample preparation/extraction/analysis dates  X  X  
10.  Fully executed Chain-of-Custody (COC) form   X  X  
11.   Narrative summary of QA or sample 

problems provided  X  X  

12.   Data Package Completeness and 
Compliance  X  X  

QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to (United Stated Environmental Protection Agency) USEPA Method 
8082.   Data were reviewed in accordance with USEPA National Functional Guidelines of October 1999 and 
USEPA Region II (SOP HW-45, Revision 1). 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts of 
the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
• Concentration (C) Qualifiers 
 

U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 

 
B The compound has been found in the sample as well as its associated blank, its presence in the 

sample may be suspect. 
 

• Quantitation (Q) Qualifiers 
 

E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 

• Validation Qualifiers 
 

J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  

 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 

make a tentative identification.  The associated numerical value is an estimated concentration 
only. 

 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 

make a tentative identification. 
 
R The sample results are rejected. 

 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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The data presented in this package has been derived using a procedure developed by TestAmerica as an 
attempt to improve the analytical process of calibration, identification and quantitation of PCBs as 
Aroclors.  Key components of this procedure include: 
 

Calibration 
 

The response function of the electron capture detector is inherently non-linear.  While significant 
linearization is achieved for this detector by electronic means, some non-linearity remains.  Power 
function linearization is used to straighten the curve and allow the use of response factors for 
calibration purposes. 

 
During the initial calibration, a response factor is calculated for each peak in the individual Aroclors. 
A weighted response factor calculation has been used to adjust for non-linearity at the low end of 
the calibration curve. 

 
Identification 

 
Peak retention times are relative.  Retention times are in set windows relative to the time markers 
DCB and TCX.  Time markers adjust for minor variations in column flow or instrument condition and 
allow the use of very tight windows which minimizes the number of false positive and false negative 
peak identifications. 

 
The determination of which Aroclor or mixture of Aroclors will produce a chromatogram most similar 
to that of the residue is made by expressing the unknown sample chromatogram as a linear 
combination of the Aroclors.  The most similar Aroclor or mixture of Aroclors is determined by using 
a least squares minimization of the difference between the unknown chromatogram and the linear 
combination of Aroclors.  This is similar to the procedure presented by L.E. Silvon, P.M. 
Schumacher and A. Alford-Stevens for the determination of Aroclor composition from GC/MS level 
of chlorination results. 

 
Identification/quantitation of Aroclors in samples is based on the combined response of two 
columns, typically RTX-5 and RTX-35.  The pooling of response combines the unique qualities of 
both columns to derive a more defined Aroclor pattern which is less likely to be affected by 
interferents.  Identification/quantitation data for the individual columns is provided in the package 
and can be used as a check on the combined column results. 
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 POLYCHLORINATED BIPHENYLS (PCBs) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 

Method Matrix Holding Time Preservation 

SW-846 8082 

Water 
7 days from collection to 
extraction and 40 days from 
extraction to analysis 

Cooled @ 4 °C 

Soil 
14 days from collection to 
extraction and 40 days from 
extraction to analysis 

Cooled @ 4 °C 

 
All samples were analyzed within the specified holding time criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 

 
Compounds were not detected above the MDL in the associated blanks; therefore detected sample results 
were not associated with blank contamination. 
 
 
3. System Performance 
 
System performance and column resolution were acceptable. 
 
 
4. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration verifies 
that the instrument daily performance is satisfactory. 
 
4.1 Initial Calibration 
 
A maximum RSD of 20% is allowed or a correlation coefficient greater than 0.99.  Multiple-point 
calibrations were performed for all Aroclors.    
 
4.2 Continuing Calibration 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (15%). 
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All Aroclors associated with calibrations were within the specified control limits, with the exception of the 
compounds presented in the following table.  
 

Sample Locations Initial/Continuing Compound Criteria 

TS31007 
TS31008 CCV %D Aroclor 1248 18.0% 

 
The criteria used to evaluate the initial and continuing calibration are presented in the following table.  In the 
case of a calibration deviation, the sample results are qualified. 
 

Initial/Continuing Criteria Sample 
Result Qualification 

Initial Calibration %RSD > 20%or a correlation coefficient <0.99 
Non-detect UJ 
Detect J 

Continuing 
Calibration 

%D >15% (increase in sensitivity) 
Non-detect No Action 
Detect J 

%D >15% (decrease in sensitivity) 
Non-detect UJ 
Detect J 

 
 
5. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  PCB 
analysis requires the surrogate compounds must exhibited recoveries within the method established 
acceptance limits. 
 
All surrogate recoveries reported from the primary column were within control limits. 
 
 
6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
 
MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the method established  
acceptance limits.  The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an 
RPD within the method established acceptance limits. 
 
Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where 
the compound concentration detected in the parent sample exceeds the MS/MSD concentration by a 
factor of four or greater.   
 
The MS/MSD exhibited acceptable recoveries and RPD between the MS/MSD recoveries. 
 
 
7. Laboratory Control Sample (LCS) Analysis 
 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences. The compounds associated with the LCS analysis must exhibit a percent recovery 
within the method established acceptance limits.   
 
All compounds associated with the LCS analysis exhibited recoveries within the control limits. 
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8. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 50% for water matrices is applied to the RPD between the parent 
sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

TS40044/ TS40045 All Aroclors 0.047 U 0.048 U AC 

TS40046/ TS40047 All Aroclors 0.048 U 0.047 U AC 

TS31007/ TS31008 All Aroclors 0.051 U 0.050 U AC 
AC Acceptable 
U Not detected 
 
The calculated RPDs between the parent sample and field duplicate were acceptable. 
 
 
9. Compound Identification 
 
The determination of Aroclor presence is made by expressing the unknown sample chromatogram as a 
linear combination of the Aroclors.  The most similar Aroclor or mixture of Aroclors is determined by using 
a least squares minimization of the difference between the unknown chromatogram and the linear 
combination of Aroclors. 

 
All identified compounds met the specified criteria. 
 
 
10. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR PCBs 
 

PCBs; SW846 8082 Reported Performance 
Acceptable Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY (GC/FID) 

Tier II Validation   

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks  

A. Method blanks  X  X  

B. Field blanks  X  X  

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate(LCSD) %R     X 

LCS/LCSD Precision (RPD)     X 

Matrix Spike (MS) %R  X  X  

Matrix Spike Duplicate(MSD) %R  X  X  

MS/MSD Precision (RPD)  X  X  

Field Duplicate (RPD)  X  X  

Surrogate Spike Recoveries  X  X  

Dilution Factor  X  X  

Moisture Content  X  X  

Tier III Validation      

Initial calibration %RSDs  X  X  

Continuing calibration %Ds  X X   

System performance and column resolution   X  X  

Compound identification and quantitation      

     A. Quantitation Reports  X  X  
     B. RT of sample compounds within the 
   established RT windows  X  X  

     C. Pattern identification  X  X  

     D. Transcription/calculation errors present    X  
     E. Reporting limits adjusted to reflect 

   sample dilutions  X  X  

%RSD – relative standard deviation, %R - percent recovery,  RPD - relative percent difference,  
%D – difference 
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INORGANIC ANALYSIS INTRODUCTION 
 

 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Methods 
6010B, 9060, 300.0, 310.1 and SM2540.  Data were reviewed in accordance with USEPA National 
Functional Guidelines of October 2004.   
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts of 
the laboratory and that it was already subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with the USEPA National 
Functional Guidelines: 
 
• Concentration (C) Qualifiers 
 
 U The analyte was analyzed for but not detected.  The associated value is the analyte 

instrument detection limit. 
 
 B The reported value was obtained from a reading less than the contract-required detection 

limit (CRDL), but greater than or equal to the instrument detection limit (IDL). 
 
• Quantitation (Q) Qualifiers 
 
 E The reported value is estimated due to the presence of interference. 
 
 N Spiked sample recovery is not within control limits. 
 
 * Duplicate analysis is not within control limits. 
 
• Validation Qualifiers 
 
   J The analyte was positively identified; however, the associated numerical value is an 

estimated concentration only.  
 
 UJ The analyte was not detected above the reported sample detection limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of detection. 
 
  UB Analyte considered non-detect at the listed value due to associated blank contamination. 
    
   R      The sample results are rejected. 

 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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 METALS ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
   

Method Matrix Holding Time Preservation 

SW-846 6010B 
Water 180 days from collection to analysis 

Cooled @ 4 °C; 
preserved to a pH of 
less than 2. 

Soil 180 days from collection to analysis Cooled @ 4 °C. 

 
All samples were analyzed within the specified holding times.   
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 

 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the instrument detection limit (IDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
  
Analytes were detected in the associated QA blanks; however, the associated sample results were greater 
than the BAL. No qualification of the sample results was required. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to provide that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration verifies 
that the instrument’s continuing performance is satisfactory. 

 
3.1 Initial Calibration and Continuing Calibration 
 
The correct number and type of standards were analyzed.  The correlation coefficient of the initial 
calibration was greater than 0.995 for all non-ICP analytes and all initial calibration verification standard 
recoveries were within control limits. 
 
All continuing calibration verification standard recoveries were within the control limit.  
 
3.2 CRDL Check Standard 
 
The CRDL check standard serves to verify the linearity of calibration of the analysis at the CRDL.  The 
CRDL standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe), 
magnesium (Mg), sodium (Na), and potassium (K).  The criteria used to evaluate the CRDL standard  
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analysis are presented below in the CRDL standards evaluation table. 

 
All CRDL standard recoveries were within control limits.    
 
3.3 ICP Interference Control Sample (ICS) 
 
The ICS verifies the laboratories interelement and background correction factors.   

 
All ICS exhibited recoveries within the control limits. 
 
 
4. Matrix Spike (MS)/Laboratory Duplicate Analysis 
 
MS and laboratory duplicate data are used to assess the precision and accuracy of the analytical method. 
  
4.1 MS Analysis 
 
All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to 
125%.  The MS recovery control limits do not apply for MS performed on sample locations where the 
analyte’s concentration detected in the parent sample exceeds the MS concentration by a factor of four or 
greater.  In instance where this is true, the data will not be qualified even if the percent recovery does not 
meet the control limits and the laboratory qualifier “N” will be removed. 
 
The MS analysis performed on sample locations TS31006 and TS400431 exhibited recoveries within the 
control limits. 
 
4.2 Laboratory Duplicate Analysis 
 
The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the CRDL.  A control limit of 20% for water 
matrices and 35% for soil matrices is applied when the criteria above is true.   In the instance when the 
parent and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit 
of one times the CRDL is applied for water matrices and two times the CRDL for soil matrices. 
 
The laboratory duplicate sample results exhibited RPD within the control limit. 

 
  

5. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 50% for water matrices is applied to the RPD between the parent sample 
and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than 
or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

TS40044/ TS40045 

Calcium 105000 103000 1.9 % 
Magnesium 24900 24500 1.6 % 
Potsassium 2020 B 2060 B AC 
Sodium 53800 53200 1.1 % 

TS40046/ TS40047 Calcium 160000 159000 0.6 % 
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Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

Magnesium 22900 22900 0 % 
Potsassium 1350 B 1310 B AC 
Sodium 58300 58300 0 % 

TS31007/ TS31008 

Calcium 78400 77300 1.4 % 
Magnesium 24900 24600 1.2 % 
Potsassium 2810 B 2710 B AC 
Sodium 36000 35600 1.1 % 

AC Acceptable 
U Not detected 
 
The calculated RPDs between the parent sample and field duplicate were acceptable. 
 
 
6. Laboratory Control Sample (LCS) Analysis 
 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The analytes associated with the LCS analysis must exhibit a percent recovery 
between the control limits of 80% and 120%. 

 
The LCS analysis exhibited recoveries within the control limits. 
 
 
7. Serial Dilution 
 
The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix.  Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample 
are evaluated to determine if matrix interference exists.  These analytes are required to have less than a 
10% difference (%D) between sample results from the undiluted (parent) sample and results associated 
with the same sample analyzed with a five-fold dilution. 
 
The serial dilution performed on sample location TS31006 exhibited a %D within the control limit. 

 
A serial dilution was also performed on sample location Ts40043. All serial dilutions were within control limits, 
with the exception of the analytes presented in the following table.  

 

Sample Locations Analytes Serial Dilution 
(%D) 

TS40043 

Calcium 10.3% 

Magnesium 11.9% 

Sodium 11.4% 
 

The criteria used to evaluate the serial dilution are presented in the following table.  In the case of a serial 
dilution deviation, the sample results are qualified as documented in the table below. 

 

Control Limit Sample 
Result Qualification 

> UL 
Non-detect UJ 
Detect J 
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8. Furnace Analysis QC 
 
No furnace analyses were performed on the samples. 
 
 
9. Method of Standard Additions (MSA) 
 
No samples were analyzed following the method of standard additions. 
 
 

10. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METAL 

 

METALS; SW-846 6000/7000 Reported 
Performance 
Acceptable Not 

Required No Yes No Yes 
Inductively Coupled Plasma-Atomic Emission Spectrometry (ICP) 
Atomic Absorption – Manual Cold Vapor (CV) 
Tier II Validation        
Holding Times  X  X  
Reporting limits (units)  X  X  
Blanks 

A. Instrument Blanks  X  X  
      B.  Method Blanks  X  X  
      C.   Equipment/Field Blanks  X  X  
Laboratory Control Sample (LCS)  X  X  
Matrix Spike (MS) %R  X  X  
Matrix Spike Duplicate (MSD) %R  X  X  
MS/MSD Precision (RPD)  X  X  
Field/Lab Duplicate (RPD)  X  X  
ICP Serial Dilution  X X   
Reporting Limit Verification  X  X  
Raw Data  X  X  
Tier III Validation        
Initial Calibration Verification  X  X  
Continuing Calibration Verification   X  X  
CRDL Standard  X  X  
ICP Interference Check  X  X  
Transcription/calculation errors present  X  X  
Reporting limits adjusted to reflect sample 
dilutions 

 X  X  

%R Percent recovery 
RPD Relative percent difference 
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GENERAL CHEMISTRY ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 

Method Matrix Holding Time Preservation 

Total Organic Carbon  
by EPA 9060 Water 28 days from collection to 

analysis 
Cooled @ 4 °C; preserved to 
a pH of less than 2. 

Total Dissolved Solids 
By EPA 160.1 Water 7 days from collection to 

analysis Cooled @ 4 °C. 

Total Suspended Solids 
By EPA 160.2 Water 7 days from collection to 

analysis Cooled @ 4 °C. 

Chloride  
by EPA 300.0 Water 28 days from collection to 

analysis Cooled @ 4 °C. 

Sulfate  
by EPA 300.0 Water 28 days from collection to 

analysis Cooled @ 4 °C. 

Alkalinity by  
EPA 310.1 Water 14 days from collection to 

analysis Cooled @ 4 °C. 

 
All samples were analyzed within the specified holding time criteria.   
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
  
Analytes were detected in the associated QA blanks; however, the associated sample results were greater 
than the BAL. No qualification of the sample results was required. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration verifies 
that the instrument daily performance is satisfactory. 
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The correct number and type of standards were analyzed.  The correlation coefficient of the initial 
calibration was greater than 0.995 and all initial calibration verification standard recoveries were within 
control limits. 

 
All calibration standard recoveries were within the control limit. 

 
 
4. Matrix Spike (MS)/Laboratory Duplicate Analysis 
 
MS and laboratory duplicate data are used to assess the precision and accuracy of the analytical method. 
  
4.1 MS Analysis 
 
All analytes must exhibit a percent recovery within the established acceptance limits of 75% to 125%.  The 
MS recovery control limits do not apply for MS performed on sample locations where the analyte’s 
concentration detected in the parent sample exceeds the MS concentration by a factor of four or greater.  
In instance where this is true, the data will not be qualified even if the percent recovery does not meet the 
control limits and the laboratory qualifier “N” will be removed. 
 
The MS analysis performed on sample locations TS31006, TS40043, and TS31008 exhibited recoveries 
within the control limits. 

 
4.2 Laboratory Duplicate Analysis 
 
The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the CRDL.  A control limit of 20% for water 
matrices and 35% for soil matrices is applied when the criteria above is true.   In the instance when the 
parent and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit 
of one times the CRDL is applied for water matrices and two times the CRDL for soil matrices. 
 
The laboratory duplicate sample results exhibited a RPD within the control limit. 
 
 
5. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures and 
analytical method.  A control limit of 50% for water matrices is applied to the RPD between the parent 
sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

TS40044/ TS40045 

TOC 3.7 4.1 AC 
TDS 535 528 1.3% 
TSS 13.5 13.5 0% 
Chloride 82 83 1.2% 
Sulfate 62 63 1.6% 
Alkalinity 270 280 3.6% 

 
TS40046/ TS40047 

TOC 12.2 11.9 2.4% 
TDS 754 754 0% 
TSS 19.8 20.8 4.4% 
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Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

Chloride 110 110 0% 
Sulfate 140 140 0% 
Alkalinity 310 310 0% 

TS31007/ TS31008 

TOC 4.0 4.2 AC 
TDS 396 407 0.2% 
TSS 4.6 4.5 2.1% 
Chloride 66 61 7.8% 
Sulfate 35 32 8.9% 
Alkalinity 230 230 0% 

AC Acceptable 
U Not detected 
 
The calculated RPDs between the parent sample and field duplicate were acceptable. 
 
 
6. Laboratory Control Sample (LCS) Analysis 
 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The analytes associated with the LCS analysis must exhibit a percent recovery 
between the control limits of 80% and 120%. 
 
The LCS analysis exhibited recoveries within the control limits. 

 
 
7. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in this 
review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR GENERAL CHEMISTRY 
 

 

General Chemistry: EPA Lloyd Kahn Reported Performance 
Acceptable Not 

Required 
No Yes No Yes 

Miscellaneous Instrumentation 

Tier II Validation   

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks  

A. Method blanks  X  X  

B. Field blanks  X  X  

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate(LCSD) %R     X 

LCS/LCSD Precision (RPD)     X 

Matrix Spike (MS) %R  X  X  

Matrix Spike Duplicate(MSD) %R     X 

MS/MSD Precision (RPD)     X 

Lab/Field Duplicate (RPD)  X  X  

Dilution Factor  X  X  

Moisture Content  X  X  

Tier III Validation      

Initial calibration %RSD or correlation coefficient  X  X  

Continuing calibration %R  X  X  

Raw Data  X  X  

Transcription/calculation errors present    X  
Reporting limits adjusted to reflect 

   sample dilutions  X  X  

%RSD – relative standard deviation, %R - percent recovery,  RPD - relative percent difference,  
%D – difference 
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7/3/2009

CAMP, DRESSER & MCKEE

ONE WOODWARD AVE., SUITE 1500

DETROIT, MI 48226

CONTACT: TODD KING

CERTIFICATE OF ANALYSIS

CUSTOMER ID:

MATRIX:

DATE RECEIVED:

SAMPLED BY:

CUSTOMER PO:

NEA ID:

DATE SAMPLED:

PROJECT:

LOCATION:

LAB ELAP#:

TIME:

11078

TIME:

PARAMETER PERFORMED RESULTS UNITS ANALYZED

PGW-MW12-01

WATER

7/1/2009 10:08

R. MULCRONE

N/A

AM09125

06/29/2009 14:00

PTCRA- PLAINWELL INVESTIGATION

PLAINWELL, MI

FLAGS

SW-846 Method 8082

NEA LRF: 09070006-01

DATE
PQL

Aroclor 1016 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1221 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1232 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1242 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1248 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1254 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1260 ND 0.0250 ug/L 07/02/2009 U
Total PCB Amount ND U

Note:  There were several non-target peaks.

William A. Kotas
Sr. Laboratory Representative

Robert E. Wagner

AUTHORIZED SIGNATURE:

Laboratory Director

Notes: ND (Not Detected). Denotes analyte not detected at a concentration greater than the PQL.
PQL (Practical Quantitation Limit). Denotes lowest analyte concentration reportable for the sample.

This report may not be reproduced except in full, without the written approval of Northeast Analytical, Inc.

2190 Technology Drive   Schenectady, NY 12308   Phone 518.346.4592 Fax 518.381.6055   Email : information@nealab.com
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CONTACT: TODD KING
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CUSTOMER ID:

MATRIX:

DATE RECEIVED:

SAMPLED BY:
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NEA ID:

DATE SAMPLED:

PROJECT:

LOCATION:

LAB ELAP#:

TIME:
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TIME:

PARAMETER PERFORMED RESULTS UNITS ANALYZED

PGW-MW12-02

WATER

7/1/2009 10:08

R. MULCRONE

N/A

AM09126

06/29/2009 14:00

PTCRA- PLAINWELL INVESTIGATION

PLAINWELL, MI

FLAGS

SW-846 Method 8082

NEA LRF: 09070006-02

DATE
PQL

Aroclor 1016 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1221 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1232 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1242 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1248 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1254 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1260 ND 0.0250 ug/L 07/02/2009 U
Total PCB Amount ND U

Note: There were few non-target peaks.

William A. Kotas
Sr. Laboratory Representative

Robert E. Wagner

AUTHORIZED SIGNATURE:

Laboratory Director

Notes: ND (Not Detected). Denotes analyte not detected at a concentration greater than the PQL.
PQL (Practical Quantitation Limit). Denotes lowest analyte concentration reportable for the sample.

This report may not be reproduced except in full, without the written approval of Northeast Analytical, Inc.

2190 Technology Drive   Schenectady, NY 12308   Phone 518.346.4592 Fax 518.381.6055   Email : information@nealab.com
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TIME:

PARAMETER PERFORMED RESULTS UNITS ANALYZED

PGW-MW12-02
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R. MULCRONE

N/A

AM09127

06/29/2009 14:01

PTCRA- PLAINWELL INVESTIGATION

PLAINWELL, MI

FLAGS

SW-846 Method 8082

NEA LRF: 09070006-03

DATE
PQL

Aroclor 1016 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1221 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1232 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1242 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1248 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1254 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1260 ND 0.0250 ug/L 07/02/2009 U
Total PCB Amount ND U

Note: There were few non-target peaks.

William A. Kotas
Sr. Laboratory Representative

Robert E. Wagner

AUTHORIZED SIGNATURE:

Laboratory Director

Notes: ND (Not Detected). Denotes analyte not detected at a concentration greater than the PQL.
PQL (Practical Quantitation Limit). Denotes lowest analyte concentration reportable for the sample.
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7/3/2009

CAMP, DRESSER & MCKEE

ONE WOODWARD AVE., SUITE 1500

DETROIT, MI 48226

CONTACT: TODD KING

CERTIFICATE OF ANALYSIS

CUSTOMER ID:

MATRIX:

DATE RECEIVED:

SAMPLED BY:

CUSTOMER PO:

NEA ID:

DATE SAMPLED:

PROJECT:

LOCATION:

LAB ELAP#:

TIME:

11078

TIME:

PARAMETER PERFORMED RESULTS UNITS ANALYZED

PGW-MW10-01

WATER

7/1/2009 10:08

R. MULCRONE

N/A

AM09128

06/30/2009 11:55

PTCRA- PLAINWELL INVESTIGATION

PLAINWELL, MI

FLAGS

SW-846 Method 8082

NEA LRF: 09070006-04

DATE
PQL

Aroclor 1016 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1221 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1232 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1242 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1248 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1254 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1260 ND 0.0250 ug/L 07/02/2009 U
Total PCB Amount ND U

Note:  There were several non-target peaks.

William A. Kotas
Sr. Laboratory Representative

Robert E. Wagner

AUTHORIZED SIGNATURE:

Laboratory Director

Notes: ND (Not Detected). Denotes analyte not detected at a concentration greater than the PQL.
PQL (Practical Quantitation Limit). Denotes lowest analyte concentration reportable for the sample.

This report may not be reproduced except in full, without the written approval of Northeast Analytical, Inc.
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7/3/2009

CAMP, DRESSER & MCKEE

ONE WOODWARD AVE., SUITE 1500

DETROIT, MI 48226

CONTACT: TODD KING

CERTIFICATE OF ANALYSIS

CUSTOMER ID:

MATRIX:

DATE RECEIVED:

SAMPLED BY:

CUSTOMER PO:

NEA ID:

DATE SAMPLED:

PROJECT:

LOCATION:

LAB ELAP#:

TIME:

11078

TIME:

PARAMETER PERFORMED RESULTS UNITS ANALYZED

PGW-MW10-03

WATER

7/1/2009 10:08

R. MULCRONE

N/A

AM09129

06/30/2009 11:55

PTCRA- PLAINWELL INVESTIGATION

PLAINWELL, MI

FLAGS

SW-846 Method 8082

NEA LRF: 09070006-05

DATE
PQL

Aroclor 1016 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1221 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1232 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1242 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1248 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1254 ND 0.0250 ug/L 07/02/2009 U
Aroclor 1260 ND 0.0250 ug/L 07/02/2009 U
Total PCB Amount ND U

Note:  There were several non-target peaks.

William A. Kotas
Sr. Laboratory Representative

Robert E. Wagner

AUTHORIZED SIGNATURE:

Laboratory Director

Notes: ND (Not Detected). Denotes analyte not detected at a concentration greater than the PQL.
PQL (Practical Quantitation Limit). Denotes lowest analyte concentration reportable for the sample.

This report may not be reproduced except in full, without the written approval of Northeast Analytical, Inc.

2190 Technology Drive   Schenectady, NY 12308   Phone 518.346.4592 Fax 518.381.6055   Email : information@nealab.com

Page 1 of 1



 

Attachment 5B 

Analytical Reports for MDEQ Split 
Samples – Quarter 3 – September 
2009 

 





7/9/2009

CAMP, DRESSER & MCKEE

ONE WOODWARD AVE., SUITE 1500

DETROIT, MI 48226

CONTACT: TODD KING

CERTIFICATE OF ANALYSIS

CUSTOMER ID:

MATRIX:

DATE RECEIVED:

SAMPLED BY:

CUSTOMER PO:

NEA ID:

DATE SAMPLED:

PROJECT:

LOCATION:

LAB ELAP#:

TIME:

11078

TIME:

PARAMETER PERFORMED RESULTS UNITS ANALYZED

PGW-MW6-01

WATER

7/2/2009 10:03

R. MULCRONE

N/A

AM09194

07/01/2009 13:55

PTCRA- PLAINWELL INVESTIGATION

PLAINWELL, MI

FLAGS

SW-846 Method 8082

NEA LRF: 09070017-01

DATE
PQL

Aroclor 1016 ND 0.0250 ug/L 07/04/2009 U
Aroclor 1221 ND 0.0250 ug/L 07/04/2009 U
Aroclor 1232 ND 0.0250 ug/L 07/04/2009 U
Aroclor 1242 ND 0.0250 ug/L 07/04/2009 U
Aroclor 1248 ND 0.0250 ug/L 07/04/2009 U
Aroclor 1254 ND 0.0250 ug/L 07/04/2009 U
Aroclor 1260 ND 0.0250 ug/L 07/04/2009 U
Total PCB Amount ND U

Note:  There were several non-target peaks.

William A. Kotas
Sr. Laboratory Representative

Robert E. Wagner

AUTHORIZED SIGNATURE:

Laboratory Director

Notes: ND (Not Detected). Denotes analyte not detected at a concentration greater than the PQL.
PQL (Practical Quantitation Limit). Denotes lowest analyte concentration reportable for the sample.

This report may not be reproduced except in full, without the written approval of Northeast Analytical, Inc.
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7/9/2009

CAMP, DRESSER & MCKEE

ONE WOODWARD AVE., SUITE 1500

DETROIT, MI 48226

CONTACT: TODD KING

CERTIFICATE OF ANALYSIS

CUSTOMER ID:

MATRIX:

DATE RECEIVED:

SAMPLED BY:

CUSTOMER PO:

NEA ID:

DATE SAMPLED:

PROJECT:

LOCATION:

LAB ELAP#:

TIME:

11078

TIME:

PARAMETER PERFORMED RESULTS UNITS ANALYZED

PGW-MW1-01

WATER

7/2/2009 10:03

R. MULCRONE

N/A

AM09195

07/01/2009 15:10

PTCRA- PLAINWELL INVESTIGATION

PLAINWELL, MI

FLAGS

SW-846 Method 8082

NEA LRF: 09070017-02

DATE
PQL

Aroclor 1016 ND 0.0250 ug/L 07/04/2009 U
Aroclor 1221 ND 0.0250 ug/L 07/04/2009 U
Aroclor 1232 ND 0.0250 ug/L 07/04/2009 U
Aroclor 1242 ND 0.0250 ug/L 07/04/2009 U
Aroclor 1248 ND 0.0250 ug/L 07/04/2009 U
Aroclor 1254 ND 0.0250 ug/L 07/04/2009 U
Aroclor 1260 ND 0.0250 ug/L 07/04/2009 U
Total PCB Amount ND U

Note: There were few non-target peaks.

William A. Kotas
Sr. Laboratory Representative

Robert E. Wagner

AUTHORIZED SIGNATURE:

Laboratory Director

Notes: ND (Not Detected). Denotes analyte not detected at a concentration greater than the PQL.
PQL (Practical Quantitation Limit). Denotes lowest analyte concentration reportable for the sample.

This report may not be reproduced except in full, without the written approval of Northeast Analytical, Inc.
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7/9/2009

CAMP, DRESSER & MCKEE

ONE WOODWARD AVE., SUITE 1500

DETROIT, MI 48226

CONTACT: TODD KING

CERTIFICATE OF ANALYSIS

CUSTOMER ID:

MATRIX:

DATE RECEIVED:

SAMPLED BY:

CUSTOMER PO:

NEA ID:

DATE SAMPLED:

PROJECT:

LOCATION:

LAB ELAP#:

TIME:

11078

TIME:

PARAMETER PERFORMED RESULTS UNITS ANALYZED

PGW-MW3-01

WATER

7/2/2009 10:03

R. MULCRONE

N/A

AM09196

07/01/2009 10:45

PTCRA- PLAINWELL INVESTIGATION

PLAINWELL, MI

FLAGS

SW-846 Method 8082

NEA LRF: 09070017-03

DATE
PQL

Aroclor 1016 ND 0.0250 ug/L 07/04/2009 U
Aroclor 1221 ND 0.0250 ug/L 07/04/2009 U
Aroclor 1232 ND 0.0250 ug/L 07/04/2009 U
Aroclor 1242 ND 0.0250 ug/L 07/04/2009 U
Aroclor 1248 ND 0.0250 ug/L 07/04/2009 U
Aroclor 1254 ND 0.0250 ug/L 07/04/2009 U
Aroclor 1260 ND 0.0250 ug/L 07/04/2009 U
Total PCB Amount ND U

Note: There were few non-target peaks.

William A. Kotas
Sr. Laboratory Representative

Robert E. Wagner

AUTHORIZED SIGNATURE:

Laboratory Director

Notes: ND (Not Detected). Denotes analyte not detected at a concentration greater than the PQL.
PQL (Practical Quantitation Limit). Denotes lowest analyte concentration reportable for the sample.

This report may not be reproduced except in full, without the written approval of Northeast Analytical, Inc.
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